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EXECUTIVE SUMMARY

This Interim Report describes the current uses of the 2500 — 2690 MHz band and
andyzes the potentid for sharing that band with third generation (3G) wirdess sysems. This
band is one of severa frequency bands identified at the World Radiocommunication Conference
(WRC-2000) for possble 3G use. Third generation wirdess sysemswill provide maobile,
high- speed access to the Internet and other broadband services. In the United States, the
2500-2690 MHz band is currently used by the Ingtructiond Televison Fixed Service (ITFS),
Multipoint Digtribution Service (MDS), and Multichannd Multipoint Didtribution Service
(MMDS). The Interim Report examines the nature and technical characterigtics of planned 3G
sarvices, the current and planned use of this band by incumbent services, potentia opportunities
for sharing spectrum between 3G and incumbent services, and the potential impact on incumbent
services of segmenting this band to provide separate spectrum for 3G and incumbent services.

The Interim Report is consstent with a memorandum executed by the President on
October 13, 2000 (Presidential Memorandum) and a subsequent Study Plan released on October
20, 2000 by the Department of Commerce. The Presidentid Memorandum articulates the need
to select radio frequency spectrum to satisfy the United States future needs for mobile voice,
high speed data, and wireless Internet capability. The Presidentid Memorandum establishes for
the Executive Agencies guiding principles to be used in sdecting spectrum that could be made
avalable for 3G wirdess systems, and strongly encourages independent federa agenciesto
follow the same principlesin any actions they take related to the development of 3G systems.
Noting the joint spectrum management responsibilities of the Executive Branch and the Federa
Communications Commission (FCC), the Presdential Memorandum directs the Secretary of
Commerce to work cooperatively with the FCC: (1) to develop a plan to salect spectrum for third
generation wireless systems by October 20, 2000; and (2) to issue by November 15, 2000 an
interim report on the current spectrum uses and potentia for redlocation or sharing of the bands
identified at WRC-2000 that could be used for third generation wireless systems. These actions
are to enable the FCC to identify spectrum for third generation wirdess systems by July 2001
and auction licenses by September 30, 2002.

In accordance with the Presidentid Memorandum, the Department of Commerce released
a"“Plan to Sdect Spectrum for Third Generation (3G) Wirdess Systemsin the United States’
(Study Plan) on October 20, 2000. The Study Plan noted that dthough various frequency bands
have been identified for possible 3G use, the FCC and the National Telecommunications and
Information Adminigtration (NTIA) needed to undertake studies of the 2500-2690 MHz and the
1755-2850 MHz frequency bandsin order to provide a full understanding of dl the spectrum
options available. The Study Plan callsfor the FCC to complete an Interim Report on the 2500—
2690 MHz band and for NTIA to complete an Interim Report on the 17551850 MHz band by
November 15, 2000. A fina report will be issued by March 1, 2001 that will examine whether it

" NTIA, “Plan to Select Spectrum for Third Generation (3G) Wireless Systems in the United States,”
released October 20, 2000, http://www.ntia.doc.gov/ntiahome/threeg/3g plani4.htm. See Appendix 1.1
attached.




may be necessary to redlocate spectrum for incumbent services, and if so, what spectrum may
be made available and the cogts.

The Interim Report represents the results of analyses by the FCC gtaff in the Office of
Engineering and Technology, Mass Media Bureau, Wirdess Teecommunications Bureau, and
Internationa Bureau. It does not necessarily represent the views of the FCC or its
Commissoners,

SUMMARY OF FINDINGS
The key findings of the Interim Report are as follows:

The ITU has done considerable work to develop the key technica characterigtics of 3G
systems and to identify severd frequency bands that could be used for 3G systems. TheITU
is conducting further studies of how IMT 2000 may be implemented in the frequency bands
that were identified at WARC-92 and WRC-2000, taking into account the impact on
incumbent systems, opportunities for worldwide roaming, equipment design considerations,
and backward competibility with first and second generation (1G and 2G) systems. There
currently is no globa consensus as to how the frequency bands identified at WARC-92 and
WRC-2000 will be used to implement 3G, or whether common globa bands for use by 3G
systems are achievable.

The 25002690 MHz band isin agtate of rapid evolution by incumbent ITFS and MDS
licensees. The MDS industry hasinvested severa billion dollars to develop broadband fixed
wirdess data sysemsin this band, including high-speed access to the Internet. These
sysems offer a significant opportunity for further competition with cable and digitd
subscriber line (DSL) services in the provison of broadband services in urban and rurd
areas. The band is used currently to provide video services for education and training in
schools, hedth care centers and awide variety of other ingtitutions, as well asfor the
provison of acommercia video distribution service known as wirdess cable. This spectrum
is heavily licensed throughout the country and is ramping up for full operationd usein the
very near term.

Incumbent ITFS and MDS use of the 2500-2690 MHz band varies from one geographic area
to another. Thislack of uniformity presents serious challenges to developing band sharing or
segmentation options that could be used across the country without severely disrupting ITFS
and MDS use. For example, ITFS and MDS licensees provide avariety of andog and digital
one-way and two-way sarvices, ITFS and MDS are licensed with different authorized service
or interference protection aress, extensve leasing arrangements exist between the two

services, and flexible channd band plans for combined ITFSMDS two-way sysemswill
coexist with some incumbent one-way systems operating under the traditiona channd band
plan.



Thisinitid technica analyss shows that if currently contemplated 3G systems were to share
the same spectrum or channdsin any given geographic area large co-channe separation
distances would be needed between 3G systems and incumbent ITFS and MDS systems.
Without adequate separation distances, 3G systems would cause extensive interference to
incumbent ITFS and MDS systems. Thisis because the 2500-2690 MHz band is ether used
or soon to be used by ITFS and MDS systems in most populated areas of the country. There
are, however, afew geographic areas where some spectrum is not used by incumbent
gystems. In areas where spectrum is not yet at full operationa capacity, voluntary

partitioning between incumbent users and 3G operators may offer some promise of sharing

as an interim messure.

Segmenting the 2500 — 2690 MHz band to enable third generation mobile wirdess systems
access to this spectrum would raise technicd and economic difficulties for incumbents.
While there may be long term options to segment the 2500-2690 MHz, segmentation could
affect the economics of current and planned ITFS and MDS systems and their ability to
provide serviceto rurd areas. In addition, any segmentation option would have to account
for the flexible service configurations and offerings that incumbent licensees are currently
implementing.

The details of the analyses that lead to these findings are provided in the following Sections
and Appendices.



SECTION 1
INTRODUCTION

This Interim Report addresses the current spectrum uses and the potentia for sharing or
segmenting the 2500-2690 MHz band for possible third generation (3G) wireless sysems. This
band study, which isin response to the October 13, 2000 Presidential Memorandum, follows the
processes described in the Study Plan released by the Department of Commerce on October 20,
2000. Thisstudy relies on certain technica assumptions that are based largely on work
conducted by the International Telecommunication Union (ITU) and on information provided by
indugtry.

This Interim Report represents the results of analyses by the Federa Communications
Commission (FCC) gteff in the Office of Engineering and Technology, Mass Media Bureau,
Wirdess Telecommunications Bureau, and Internationa Bureau. It does not necessarily
represent the views of the FCC or the Commissioners.

THE PRESIDENTIAL MEMORANDUM AND THE STUDY PLAN

The October 13, 2000 Presidential Memorandum establishes guiding principles for the
Executive Agencies to use in selecting spectrum for 3G wireless systems, and strongly
encourages independent federal agencies, such as the FCC, to follow the same principlesin any
actions taken related to the development of 3G systems. These principles are: (1) the federd
government must cooperate with industry to identify spectrum that can be used for 3G systems,
whether by redlocation, sharing or evolution of existing systems; (2) incumbent users of
spectrum identified for realocation or sharing must be treated equitably, taking nationa security
and public safety into account; (3) the federd government must be technology-neutrd in
gpectrum dlocation and licensing decisons, (4) the federa government must support policies
that encourage competition in services and provide flexibility in spectrum alocations to
encourage compstition; and (5) the federa government must support industry efforts asfar as
practicable and based on market demand and national considerations to harmonize spectrum
dlocations regiondly and internationaly.

The Study Plan released by NTIA on October 20, 2000 adheres to the principlesin the
Presdentid Memorandum. The Study Plan notes that a variety of frequency bands have been
identified for possible 3G system use by two Internationa Telecommunication Union (ITU)
radio conferences, WARC-92 and WRC-2000. Further, the United States will givefull
congderation to dl identified frequency bands in identifying spectrum for possible 3G system
use. In order to have afull understanding of al options available, NTIA and FCC will undertake
studies of two frequency bands identified by WRC-2000 for possible 3G use. NTIA will
undertake the study of the 1755-1850 MHz band, and the FCC will study the 2500-2690 MHz
band. The Study Plan states that the purpose of the sudiesis to determine whether, and under
what conditions, these bands could be made available for 3G systems and the cost and operating
impacts to incumbent users.



The Study Plan notes that the same analysis will be gpplied to both bands under study.
The basic requirements for the overdl studies cover three areas. a description of 3G system
requirements; a description of incumbent systems in the study bands, and idertification of
potentid aternate bands for incumbent users of the study bands. Using this informetion, the
dudies are to include a technica evaduation of the following sharing/relocation options: (1)
system sharing between current and planned systems in the bands and 3G systems; and (2)
band/channd segmentation, including aternate band combinations to relocate incumbent users
of the study bands. Findly, the studies are to consider costs for the spectrum sharing/rel ocation
options identified for the study bands and benefits of using the spectrum in the study bands for
3G sysems.

The Study Plan notes that the studies will be conducted in two phases. An Interim Report
on each band isto be released by November 15, 2000; a Final Report on each band isto be
released by March 1, 2001. The Interim Report is to include a description of 3G systems, a
description of incumbent systems, and an evauation of system sharing and band segmentation
options. The Fina Report will include the remainder of the study requirements, including
information on other bands, a description of dternate bands and relocation studies, and
cost/benefit andlyses of system sharing, segmentation and relocation options identified.

Outreach to indugtry is an important component of the overdl processto identify
gpectrum for 3G systems. Asingructed by the Presdential Memorandum, NTIA, on behaf of
the Secretary of Commerce, will initiate the Department’ s outreach program to industry. The
FCC dsointends to solicit industry input through its rulemaking and other procedures. The
purpose of these activities isto develop recommendations and plans for identifying spectrum for
3G wirdess systems. In addition to regular government-industry public meetings, industry will
be able to comment on the Initial Reports when they are rel eased.

FCC'SROLE IN IDENTIFYING SPECTRUM FOR 3G SYSTEMS

The FCC has severd key rolesin the overal process to identify spectrum for 3G systems.
As dready noted, the FCC has undertaken this study of the 2500-2690 MHz band, which isone
of the bands identified by WRC-2000 for possible use by 3G systems. In addition, the FCC
plans to issue aNotice of Proposed Rulemaking (NPRM) before the end of the year to examine
and propose spectrum for alocation to the fixed and mobile service that would be cagpable of
being used to provide 3G wirdess service. Asnoted in the Study Plan, a number of frequency
bands, including those identified by WARC-92 and WRC-2000, are capable of supporting third
generation mobile wirdess sysems. The FCC will fully explore the extent to which various
frequency bands may be used to provide spectrum for 3G services. This Interim Report on the
2500-2690 MHz band will become part of the officia record for the rulemaking proceeding, and
comments on this Initia Report will be considered in the context of that proceeding. The
rulemaking proceeding aso will invite comment on the Interim Report for the 1755-1850 MHz
band that NTIA is preparing.

The FCC has generdly expressed strong support for providing spectrum opportunities for
3G sarvices. For example, many of the decisions reached in the FCC' s redllocation of spectrum
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in the 700 MHz region for fixed and mobile services are designed to enable that spectrum to be
used for 3G or other advanced communications services determined by the market. In addition,
the FCC’'s November 1999 Spectrum Policy Statement announced that spectrum in the
1710-155 MHz, 2110-2150 MHz and 2160-2165 MHz bands may be proposed for alocation for
advanced mobile and fixed communications services, such as 3G.> The FCC' s recent report to
Congress on compstition in the commerciad mobile radio services dso discusses generdly the
FCC's policies dlowing 3G sarvices to be introduced in existing frequency bands.?

SCOPE OF INTERIM REPORT ON 2500-2690 MHz BAND

For purposes of studying the 25002690 MHz bands, certain fundamenta assumptions
were made concerning the overdl spectrum requirements and technica characteristics of future
3G systems. We recognize that there are many way's in which various frequency bands may be
partitioned or paired to implement 3G services. We expect further information in this regard to
become available through dialogue with industry, additiond internationa studies on 3G, and the
planned FCC rulemaking. The assumptions made at thistime are intended to fecilitate initia
analyses and are not intended to prejudge or foreclose other future options.

The Interim Report is organized in the following manner.

Section 2 describes 3G system requirements. In particular, this section describes the
proposed uses of 3G systems, the technica characteristics for 3G systems developed by the ITU;
and international spectrum consderations for 3G systems.

Section 3 describes incumbent ITFS and MDS systems in the 2500-2690 MHz band.
This section focuses on: (1) the nature of use, including the band dlocation and ITFSMDS
sarvice descriptions; (2) spectrum usage, including the ITFSMDS band channd plan, leasing
arrangements, and flexible channd use; (3) ITFSMDS geographic deployment; (4) ITFSMDS
system characterigtics, including both one-way and two-way systems; and (5) ITFSMDS
interference protection standards.

Section 4 describes the assumptions that form the basis for this band study, including
spectrum requirements for 3G systems.

Section 5 evaluates the spectrum sharing options between ITFSMDS and potentia 3G
systems. In particular, it examines the co-channe and adjacent channe protection requirements

! Principles for Reallocation of Spectrum to Encourage the Development of Telecommunications
Technologies for the New Millennium: Policy Statement, FCC 99-354, rel eased November 22, 1999.

% Implementation of Section 6002(b) of the Omnibus budget Reconcilliation Act of 1993, Annual Report
and Analysis of Competitive Market Conditions with Respect to Commercial Mobile Services: Fifth
Report, FCC 00-289, released August 18, 2000.



of ITFSYIMDS systems and the technica feasibility of co-channel sharing between ITFSMDS
and 3G systems.

Section 6 describes possible options for segmenting the 2500-2690 MHz band to provide
gpectrum for 3G systems.  This section does not address whether it may be necessary or
appropriate to reallocate additiona spectrum to compensate for the reduction in spectrum
available for incumbent systems, nor does it address the cogts that would be incurred if
ITFSMDS systems were relocated to other parts of the spectrum. These matterswill be
addressed in the fina report.



SECTION 2
3G SYSTEM DESCRIPTION

The Study Plan cdlsfor the FCC to provide a description of 3G system requirements.
This description isto include: (1) nature of proposed use; (2) system technica characteridtic
description (as a minimum, the necessary information to perform sharing studies with candidate
band systems); (3) oectrum required including channeling bandwidths and overal spectrum
plans (includes segmentation of candidate bands) to cover regions or nationwide; (4) timing
requirements for identification of spectrum; (5) planned geographica deployments; (6)
interference thresholds (ITU based if available); (7) potentid relationship with other countries
deployment of 3G and globd roaming; (8) potentid dternate spectrum band plans including any
band segmentation; and, (9) any operationa considerations that will have a bearing on the
evauation of the sharing/rel ocation options.

In order to smplify the presentation of the materid called for in the Study Plan, we have
combined the discussion of related items. For example, the discussion on 3G technica
characteristics dso addresses interference thresholds. The discussion on 3G spectrum
requirements addresses other administrations current spectrum usage for wireless mobile
services as well astheir planned spectrum usage for 3G systems. In addition, some of the
information listed aboveis discussed in our anayses of spectrum sharing and band segmentation
in Section 5 and 6 of thisInitid Report.

The ITU has been fostering the development of 3G systems for a number of years, under
the name IMT-2000 and, earlier, FPLMTS (future public land mobile telecommunication
systems).® Therefore, for the purposes of this Interim Report, we rdly largely on the internationdl
definitions and technica characteristics of IMT-2000 and 3G systems developed by the ITU.
We a0 have incorporated other sources of information to the extent practicable. The
information presented is intended to facilitate initid anayses of the 2500-2690 MHz band and is
not intended to prejudge or foreclose any future decisions that may be made regarding the
implementation of 3G systems.

PROPOSED USES OF 3G SYSTEMS
According to the ITU, IMT-2000 systems are third generation mobile sysemsthat are

scheduled to start service around the year 2000 subject to market considerations. They will
provide access, by means of one or more radio links, to awide range of teecommunication

® Other international organizations that have worked with and through the ITU have proved instrumental
in beginning to establish characteristics of 3G systems. These organizations include the
Telecommunications Industry Association (TIA), the Third Generation Partnership Project (3GPP), the
Third Generation Project 2 Partnership (3GPP2), the Internet Engineering Task Force (IETF), the
Universal Wirdless Consortium (UWC), the CDMA Development Group (CDG), the European
Telecommunications Standards Institute (ETSI) and others.



services supported by fixed telecommunication networks (e.g., PSTN/ISDN), and to other
services that are specific to mobile users. A range of mobile termina types is encompassed,
linking to terrestrid or satdlite-based networks, and the terminals may be designed for maobile or
fixed use.

Key festures of 3G or IMT-2000 systems are;

high degree of commonality of design worldwide;

compdtibility of serviceswithin IMT-2000 and with fixed networks;

high quality;

use of small pocket-termina with worldwide roaming capability;

capability for multimedia applications, and awide range of services and terminals®

Table 2.1, shown below, describes some of the key service attributes and capabilities expected of
IMT-2000 or 3G systems.

Table 2.1: |MT-2000 Systems/Capabilities

Capabilities to support circuit and packet data at high bit rates:

- 144 kb/s or higher in high mobility (vehicular) traffic

- 384 kb/s or higher for pededtrian traffic

- 2 Mb/s or higher for indoor traffic
Interoperability and roaming among IMT-2000 family of sysems
Common hilling/user profiles

- Sharing of usage/rate information between service providers

- Standardized cdl detal recording

- Standardized user profiles
Capahility to determine geographic position of mobiles and report it to
both the network and the mobile termind
Support of multimedia services/cagpabilities.

- Fixed and variable rate bit traffic

- Bandwidth on demand

- Asymmetric data rates in the forward and reverse links

- Multimedia mail store and forward

- Broadband access up to 2 Mb/s

IMT-2000 systems will support awide range of services based on fixed
telecommunication networks and mobile networks. IMT-2000 users will not, in most
circumstances, notice that aradio link is used to connect their termind to the world's

* See, e.g., “Vocabulary of Terms for International Mobile Telecommunications-2000 (IMT-2000),”
Recommendation ITU-R M.1224 (1977), International Telecommunications Union, and “Key
Characterigtics for the IMT-2000 Radio Interfaces,” Recommendation ITU-R M.1455(2000),
International Telecommunications Union.



telecommunication networks. Services will be available in avariety of Stuations, both
indoor and outdoor, and in arange of environments including dense urban (including high
intengity office use), suburban, rural and remote areas. Land, maritime, and agronautical
environments are to be included within IMT-2000 systems so that the user in avehicle, on a
ghip, or in an arcraft will have continuous availability of services.

Serviceswill cover awide range of offerings, including basic wide area paging, voice
telephony (probably the prime requirement of the persond termind), digital data services,
and audio and visud communications. The actua services obtained by a user will depend on
their termind capabilities, a subscribed set of services, and the service offerings provided by
the rlevant network operator. Services requiring high transmisson rates are most likely to
be found in high density aress, such as business centers. Many new gpplications will be
developed for IMT-2000 systems, of a nature that cannot readily be forecast today.

A key objective of IMT-2000 is to enable users of persona terminasto go anywhere
in the world and to have access to a minimum set of services, such as voice telephony and a
selection of data services. IMT-2000 also could provide servicesto fixed users and for any
circumstance where arapid and economica implementation of fixed communicationsis
required. This cgpability isof particular interest to developing countries.

We note that IMT-2000 is intended to encompass both terrestrial and satdllite services.
For purposes of this study we are only considering terrestria services. Also, we have taken the
liberty to use the terms IMT-2000 and 3G synonymoudly, athough we recognize that 3G
terredtrid wireless systems include those terrestrial wirdess systemsidentified by the ITU as
IMT-2000 systems.

TECHNICAL CHARACTERISTICSOF 3G SYSTEMS

The ITU has developed a series of technica recommendations, or standards, that define the
key characteristics of IMT-2000 radio syslems. The standards are intended to minimize the
number of different radio interfaces, maximize their commonadity, and provide atrangtion path
to 3G from first generation (1G) and second generation (2G) technologies.

There are five recommended radio interfaces for the terrestrial component of IMT-2000.°
These are asfollows.

(1) CDMA Direct Spread - Thisinterfaceis caled the Universd Terrestrid Radio Access
(UTRA) Freguency Divison Duplex (FDD) or Wideband CDMA. FDD operations require
paired uplink and downlink spectrum segments. The radio access scheme is direct- sequence
CDMA with information spread over a bandwidth of about 5 MHz with achip rate of 3.84
Mcps. Modulation is dua-channel QPSK.

® See “Detailed Specifications of the Radio Interfaces of IMT-2000,” Recommendation I TU-R M.1457
(2000), Internationa Telecommunication Union.



(2) CDMA Multi-Carrier - Thisradio interface dso is called cdma2000 and operatesin FDD.
The radio interface is a wideband spread spectrum system that uses code divison multiple
access (CDMA) technology and provides a 3G evolution for systems using the current
TIA/EIA-95-B family of sandards. RF channel bandwidths of 1.25 MHz and 3.75 MHz are
supported at this time but the specification can be extended to bandwidths up to 15 MHz.

(3) CDMA TDD - Thisradio interface employs a direct- sequence CDMA radio access scheme.
There aretwo versons UTRA Time Divison Duplex (TDD) that uses a5 MHz bandwidth
and achip rate of 3.84 Mcps, and TD-SCDMA that uses 1.6 MHz bandwidth with a chip rate
of 1.28 Mcps. TDD systems can operate within unpaired spectrum segments. The UTRA
TDD specifications were developed to provide commondity with UTRA FDD. In addition,
the specifications were devel oped based on an evolved GSM-MAP but include capabilities
for operation with an evolved ANSI-41 based network.

(4) TDMA Sngle-Carrier - Thisradio interface dso is cdled Universal Wirdess
Communication-136 (UWC-136) and is an FDD system. It was developed with the objective
of maximum commondity between TIA/EIA-136 and GSM Genera Packet Radio Service.
Theradio interface is intended for evolving TIA/EIA-136 technology to 3G. Thisis done by
enhancing the voice and data capabilities of the 30 kHz channels, adding a 200 kHz carrier
for high speed data (384 kbits/s) for high mobility applications and adding a 1.6 MHz carrier
for very high speed data (2 Mbits/s) for low mobility gpplications.

(5) FDMA/TDMA — Thisradio interface dso is caled Digita Enhanced Cordless
Teecommunications (DECT) and is defined by a set of European Technicd Standards
Indtitute (ETS]) standards.

A more comprehensive list of the technicd characteristics for each of these interfacesis
included in Appendix 2.1. As can be seen from above and in the detailed specifications of these
interfaces, these five radio interfaces support various channel bandwidths and have significantly
different technical characteridtics.

The FCC has generdly declined to mandate specific ar interface standards for commercia
mobile radio services. We anticipate thet this policy will likely gpply in any spectrum that may
be made available for IMT-2000 systems. Therefore, United States providers of these services
may choose to employ the IMT-2000 standards for 3G systems, or they could deviate from these
standards provided they do not cause interference to other users of the spectrum.

SPECTRUM CONSIDERATIONSFOR 3G SYSTEMS

Asindicated in the Study Plan, a number of frequency bands have been identified for
possible use by terrestrial 3G operations. For example, the 806-960, 1710-1885 and
2500-2690 MHz bands were identified for possible use by terrestrid IMT-2000 systems by
WRC-2000. Inthe United States, the 698-746, 746-794, 806-960 (includes present cdlular
band), 1710-1850, 1850-1990 (present PCS bands), 2110-2150, 2160-2165 and 2500-2690 MHz
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bands could be considered for use by future 3G systems. The discussion below provides
information on various international and domestic devel opments concerning the identification of
frequency bands for possible use by future 3G systems.

Inter national Spectrum Developments

At the 1992 World Adminigrative Radiocommunication Conference (WARC-92), the
1885-2025 MHz and 2110-2200 MHz bands were identified for use by countries wishing to
implement future public land mobile telecommunication systems (FPLMTS). WARC-92 noted
however that such use does not preclude the use of these bands for other allocated uses® At the
1997 World Radio Conference, FPLMTS became |MT-2000."

Like many nations in North and South America, and in Ada, the United States dlocated
to other uses portions of the bands that WARC-92 identified for IMT-2000 systems, recognizing
that new commercia mobile services were needed long before the 2000 timeframe envisioned by
the ITU for IMT-2000. Shortly after WARC-92, the FCC conducted auctions to license Persona
Communication Services (PCS) in the 1850-1910 MHz and 1930-1990 MHz band pair. These
extremely successfully PCS auctions not only prompted aggressive competition in the United
States mobile telecommunications market, but aso simulated the demand for even more
advanced wireless services.

Over the past decade, the United States participated in the ITU’ s efforts to determine how
much additiona spectrum next-generation wireless sysems would require and sought to identify
additiond frequency bands outside of the 1885-2025 MHz and 2110-2200 MHz bands that
could be used for IMT-2000 systems. 1TU Task Group 8/1 eventualy determined that by 2010
up to 160 megahertz of additional spectrum might be needed for terrestria IMT-2000 systems—
i.e., pectrum beyond that dready alocated for first- and second-generation wirdess systems
and previoudy identified at WARC-92.

WRC-2000 Preparations. During its preparations for WRC-2000, the United States,
responding to the large anticipated demand for IMT-2000 systems and redlizing that various
countries around the world use the same frequencies to support different spectrum-consuming
services, identified three mgor gods for identifying future spectrum for IMT-2000 use. First,
the United States wanted the ITU to identify more than one band pair for IMT-2000 use. The
rationale for amulti-band approach was that not al countriesin the world require equa amounts
of spectrum to support future wireless services. Identifying more than one band pair for
IMT-2000 would alow countriesto tailor their domestic band plans to their economic

® See Footnote 764A to the international Table of Frequency Allocations, Final Acts of the World
Adminigtrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the

Spectrum (WARC-92), Maaga-Torremolinos, 1992.

’ Footnote 764A was renumbered to S5.388 and the reference to FPLM TS was changed to M T-2000.
See Final Acts WRC-97, World Radiocommunication Conference, Geneva, 1997.



development and domestic priorities. Moreover, identifying asingle band pair for IMT-2000
use would fall to consder the possibility that some nations dready might have encumbered the
identified bands with egudly vital servicesthat could not be displaced or relocated without
sgnificant drategic or economic hardship.

Second, the United States sought to convince I TU membersto alow nations to choose
freely among severd, equadly valid bands for IMT-2000 use. While globa roaming might be
improved by eevating asingle band pair as the preferred band for IMT-2000 use, such a
mandatory harmonization effort would just aslikely stifle competition and technologica
development. A policy of equaity among bands idertified for IMT-2000 use would alow
nations to tailor their domestic band plans to their specific needs and regulatory developments
within a coherent globa framework.

Third, the United States wanted the I TU to adopt a technology-neutra approachin
identifying frequency bands for possible 3G system use. Industry decisions about which
technology to deploy for third generation wireless systems should rest on sound engineering, not
on international spectrum policies. A technologicaly neutra gpproach would alow companies
to compete based on price and qudlity, rather than for spectrum alocations that favored
particular interests.

Going into WRC-2000, different regions of the world supported the identification of
different additiond bands for IMT-2000. The member countries of the European Conference of
Posta and Telecommunications Administrations (CEPT), for example, proposed the
2500-2690 MHz band as the additional band for IMT-2000 because in parts of Europe the
1710-1885 MHz band is occupied by second generation mobile (GSM-1800). Most of the
countries in the Western Hemisphere, by contrast, favored the 1710-1850 MHz band asthe
additiona band for IMT-2000 because the 2500-2690 MHz is occupied in many countries by
Multipoint Digtribution Sysems (MDS). Meanwhile, the AsianPacific countries split between
support for the 1710-1850 MHz band and the 2500-2700 MHz band.

During preparations for WRC-2000, the United States committed to studying the
feadbility of usng dl or parts of the 1710-1850 MHz and 2500-2690 MHz bands for IMT-2000
operations? The United States said it would consider the impact of the operation of IMT-2000
systems on the systems aready licensed to operate in these bands. The current sudy represents a
step toward determining which of the bands or portion of the bands the ITU identified for
IMT-2000 will be made available for such operations in the United States.

& Although the United States proposed the 1710-1885 MHz band for IMT-2000 use, the United States
noted that existing United States personal communication service (PCS) licensees operate in the
1850-1910 MHz band. In the United States, nothing prohibits PCS licensees from providing terrestrial
IMT-2000 services in spectrum in any bands alocated for the Commercial Mobile Radio Service
(CMRS). Because the United States already permits IMT-2000 services at 1850-1885 MHz, no further
study was deemed necessary for this portion of the internationdly identified band.
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WRC-2000 Results Despite competing nationa and regiond priorities, the United
States achieved its three mgjor goas at WRC-2000. Mogt ITU member nations agreed that the
ITU should identify multiple bands for IMT-2000 use. Member nations also agreed that the ITU
should reject attempts to assign certain bands priority and to prescribe certain technologies for
exclusve usein those bands. Based in large part on United States proposd's, WRC-2000
identified the bands listed in the following Table as suitable for IMT-2000 use’.

Table 2.2. WRC-2000 Additional | M T-2000 Bands

Frequency Band Proposed by:
806'°-960 MHz United States
1710-1885 MHz United States; CITEL!?
2500-2690 MHz United States; CEPT?

The WRC adopted two key resolutions concerning the terrestrial component of
IMT-2000: Resolution 223 (WRC-2000), “ Additiond frequency bands Identified for
IMT-2000,” which addresses frequency bands above 1 GHz; and Resolution 224 (WRC-2000),
“Frequency bands for the terrestrid component of IMT-200 below 1 GHz,” which addresses
frequency bands below 1 GHz.*® The principles that are recognized in these resolutions alowed
internationa consensus on the three frequency bands listed in the above table.

® Provisiona Final Acts of WRC-2000, 2 ed., Istanbul, Turkey, June 2000.

19 \WRC-2000 acknowledged that, in some countries, the 698-806 MHz band is alocated to mobile
service and that some administrations plan on using part of that band for IMT-20000. See Resolution
224, Provisiona Fina Acts of WRC-2000, 2" ed., Istanbul, Turkey, June 2000. The Study Plan noted
that the 698-746 MHz band could be considered in the United States for possible 3G use.

" CITEL is an organization of North and South American administrations in Region 2.
12 CEPT is an organization of European administrationsin Region 1.

13 See Resolutions 223 and 224, Provisiona Final Acts of WRC-2000, 2 ed., Istanbul, Turkey, June
2000.
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The key principles reflected in the WRC-2000 resolutions are as follows:

the sharing implications between services sharing the bands identified for IMT-2000 will

need further sudy in ITU-R;

sudies regarding the availability of the bands 1710-1885 MHz and 2500-2690 MHz for

IMT-2000 are being conducted in many countries, the results of which could have

implications for the use of those bands in those countries,

due to differing requirements, not al adminidrations may need dl of the IMT-2000 bands

identified at the conference, or, due to the usage by and investment in existing services, may

not be able to implement IMT-2000 in dl of those bands;

currently operating second-generation mobile communication syslems may evolve to

IMT-2000 in their exigting bands;

sarvices such as fixed, mobile (second-generation systems), Space operations, space research

and aeronautical mobile are in operation or planned in the band 1710-1885 MHz, or in

portions of that band;

services such as broadcasting-satellite, broadcasting-satellite (sound), mobile-satellite and

fixed (including multipoint digtribution/communication systems) are in operation or planned

in the band 2500-2690 MHz, or in portions of that band;

the identification of savera bands for IMT-2000 allows administrations to choose the best

band or parts of bandsfor their circumstances,

flexibility must be afforded to adminigtrations to:

> determine, a anaiond level, how much spectrum to make available for IMT-2000 from
within the identified bands;

» deveop their own trangition plans, if necessary, tailored to meet their specific
deployment of exiging systems;

> havethe ability for the identified bands to be used by al services having dlocationsin
those bands; and

» determine the timing of availability and use of the bands identified for IMT-2000, in
order to meet particular market demand and other national considerations.

In summary, the WRC- 2000 results allow countries flexibility in deciding how to
implement IMT-2000 systems. The conference recognized that in many countries the frequency
bandsidentified for 3G use are likely to be heavily encumbered by equaly vital services that for
either strategic or economic reasons cannot be readily displaced or relocated. Furthermore, not
al countries in the world require equa amounts of spectrum to support future wireless services.
The availability of spectrum to be used for future wireless services depends upon current
spectrum usage, ease of deployment of future radio-based systems, and possible transition of
incumbents to different frequency bands.

WRC-2000 took no further action with regard to the frequency bands identified for

IMT-2000 at WARC-92. Thus, the frequency bands 1885-2025 MHz and 2110-2200 MHz
bands may aso be used to implement IMT-2000 systems.
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Further 3G Spectrum Studies

In addition to identifying additiona spectrum that should be considered for
implementing IMT-2000 systems, WRC-2000 also adopted a plan for the ITU-R to study the
additiona frequency bands identified for IMT-2000 systems in order to determine their
applicability for providing IMT-2000 systems. Included in this plan (Resolution 223" and
Annex 1 thereto) are studies that address the sharing implications of IMT-2000 with other
sarvices in the newly identified bands above 1 GHz, harmonized frequency arrangements for the
implementation of IMT-2000 systems taking into account the frequency arrangements of second
generation systems in the bands, and means to facilitate globd roaming in light of different
regiond band usage. The ITU-R sudies recognize the fact reflected in the US proposa to
WRC-2000 that not al the spectrum required for IMT-2000 systems can, and must be, obtained
from the same frequency bands. In response to this Resolution 223, ITU-R generdly will sudy
the following aress.

sharing implications and possibilities for dl services having dlocations in the identified
frequency bands,

harmonized frequency arrangements for the implementation of IMT-2000 that take into
account the services currently using the bands or planning to use the bands, the required
compdtible frequency arrangements of second-generation systems, and the need to facilitate
the evolution of current mobile systemsto IMT-2000;

means to facilitate globa roaming across different regiond band usage within the bands
identified for IMT-2000;

gpectrum demand predictions related to traffic dengity and timing; and

Sudy of the provison of afixed wirdess access using IMT-2000 technologies.

ITU Working Party 8F has been tasked to perform these studies over the next three years.
In performing this work, Working Party 8F is expected to examine various ways in which the
gpectrum identified both at the WARC-92 and WRC-2000 might be divided into blocks and
potentidly paired to facilitate backward compatibility with 2G sysems. At thistime Study
Group 8F isin the early stages of identifying a variety of options for further consderation and
study. There currently isno global consensus as to how the frequency bands identified at the
WARC-92 and WRC-2000 will be used to implement 3G.

Current Use of Frequency Bands I dentified for 3G

The 1710-1850 MHz and 2500-2690 MHz bands are currently used in avariety of ways
around the world. The chart in Appendix 2.2 describes some of the current uses that various
nations have alocated to the 1710-1885 MHz and 2500-2690 MHz bands. The chart also
include excerpts from ITU-R Report M.2024, which documents the comments of countries that
responded to an ITU survey on current usage within the 1710-1885 MHz and 2500-2690 MHz
bands.

14 See Resolution 223, Provisional Final Acts of WRC-2000, Istanbul, Turkey, June 2000.
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For example, many European nations use the 1710-1885 MHz band for second
generation GSM mobile phone service and Digital Enhanced Cordless Telecommunications
(DECT). Smilarly, severa Adanaions (Madaysa, Korea, China) and South Africa have
alocated this band to terrestrial mobile uses and/or DECT. Canada, Brazil and New Zealand
have deployed low capacity fixed servicesin these bands.

The 2500-2690 MHz band is used principdly for eectronic newsgathering in Europe,
Ausdraliaand New Zedand. Many of the other countries, including the United States, Canada,
Brazil, Mdaysa, Chinaand South Africa, use the 2500-2690 MHz band principdly for MDS
sarvices. Jgpan and Koreaindicated that they intend to rely heavily on this band for Mobile
Satelite Service while Chinaand Maaysaindicated an intention to use this band for satellite
services.

Many countries, especidly in Europe, have aready identified spectrum bands for
IMT-2000 systems and some have begun the licensing process™  In fact, al member countries
of the European Union are obligated to issue licenses for 3G systems by January 2001. Toadin
the planning for IMT-2000 in the United States and to help facilitate globa roaming, itis
beneficid to note the spectrum alocation decisons that have been made by other
adminigrations. A summary of spectrum identified by ITU for IMT-2000 near 2 GHz, and
spectrum usage in Europe and the United States near 2 GHz is provided in the figure below.
Additiondly, the table in Appendix 2.3, which was compiled by FCC gaff usng publicly
avallable information, indicates specific frequency plans of various countries

> In June, 1997, the European Radiocommunications Commission (ERC) designated 155 megahertz for
IMT-2000 in Europe. The frequency bands identified for terrestrial use are 1900-1980 MHz,
2010-2025 MHz, and 2110-2170 MHz. More specificaly, the ERC plan pairs 1920-1980 MHz (mobile)
with 2110-2170 MHz (base) and leave 1900-1920 MHz and 2010-2025 MHz unpaired.
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Figure2.1: |M T-2000 Spectrum Near 2 GHz
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Domestic Spectrum Considerationsfor 3G I mplementation

The FCC plansto initiate a rulemaking in the near future to address spectrum issues for
3G sygems. It should be noted that the Commission has generdly sought to alow the
marketplace to determine the particular uses for spectrum. We anticipate that the Commission
rulemaking will identify a number of frequency bands that will provide opportunities for
implementation of 3G systems. For example, the Commission has alocated spectrum in the
700 MHz region for both fixed and mobile services. This spectrum is planned to be auctioned
beginning on March 6, 2001. Parties have expressed interest in using this spectrum for either
fixed or mobile systems, indluding 3G systems. The ultimate use of this spectrum will be
determined by the winners of the auction.

TIMING OF 3G IMPLEMENTATION

For any frequency band identified for possible use by 3G systems, the time period in
which spectrum may need to be made available for 3G systems will greetly affect the impact on
incumbent services in those bands. We expect to address timing issues in the find report of this
study.

OPERATIONAL CONSIDERATIONS

Various operationa consderations often will enable different systems to share spectrum.
For example, fixed satellite and terrestria fixed operations often are able to share spectrum due
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to the ability to coordinate operations to avoid mutua interference. 3G systems are expected to
be ubiquitous and may operate at any time. Further, the incumbent and planned servicesin the
25002690 MHz band dso are ubiquitous. These operational considerations are considered in
Section 5 on spectrum sharing.
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SECTION 3
INCUMBENT SYSTEMSIN THE 2500-2690 MHz BAND

The Study Plan gates that one of the study information basic requirementsis to describe
candidate band incumbent systems. Specificdly, the studies are to describe incumbent systems
in the candidate bands, including: (1) nature of use, (2) system technical characterigtics (et a
minimum, the necessary information to perform sharing studies with 3G systems), (3) spectrum
currently used, including channeling bandwidths and overdl spectrum to cover regions or
nationwide, (4) current geographical deployments, (5) planned geographica deployments, (6)
system life expectancy, (7) planned replacement systems, (8) interference thresholds (ITU based,
if avallable), (9) unique operationd features (e.g., Specific location, area or eevation required, or
relationship with other frequency bands such as separation between uplinks and downlinks), and
(10) any operationa congderations including national security and public safety that will have a
bearing on the evaluation of the sharing or relocation options. This section of the Report
addresses this basic requirement.

This section organizes the information, cdled for in the Study Plan, into the following
categories: nature of use, spectrum usage, geographic deployment, system characteristics, and
interference protection standards. Information on system life expectancy, planned replacement
systems, and a cost/benefit analysis will be provided in the Find Report of the band study.

The predominant use of the 2500-2690 MHz band is by the Fixed Service for Multipoint
Digribution Service (MDS), Multichannd Multipoint Digtribution Service (MMDS), and
Instructiona Television Fixed Service (ITFS).X® ITFS licensees make extensive use of the
gpectrum to provide forma classroom ingtruction, distance learning, and videoconference
capability to awide variety of educationa users throughout the nation. Often supported by
leasing arrangements to access excess cagpacity from ITFS licensed spectrum, MDS licensees
provide acommercid video programming service in this frequency band. The frequency band is
in adate of rapid evolution and development by both ITFS and MDS licensees so that they can
provide high-speed, two-way accessto the Internet. The MDS industry has invested severa
billion dollars to develop the band for broadband fixed wireless data sysiems. These systems
will provide asgnificant opportunity for further competition with cable and digital subscriber
line (DSL) servicesin the provision of broadband servicesin urban areas and deliver broadband

'® Due to the fact that the terms “MDS’ and “MMDS’ are often used interchangeably, some clarification
is necessary with respect to use of those termsin this Report. In fifty markets in the country, Multipoint
Digtribution Service or “MDS’ utilizes two 6 megahertz channds (Channel Nos. 1 and 2) in the
2150-2162 MHz band (in the rest of the country, the 6 megahertz No.2 channel is replaced by a

4 megahertz No. 2-A channel (2156-2160 MHz)). The shared spectrum between 2500 and 2690 MHz is
referred to as the Multichannel Multipoint Distribution Service or “MMDS.” For purposes of this Interim
Report, the term “M DS’ will not only refer to the Nos. 1, 2, and 2-A channels located in the

2150-2162 MHz spectrum, but also the channels located in 2500-2690 MHz spectrum. When the terms
"MDS systems’ or "ITFS'MDS systems' are referenced throughout this paper, licensees may be using the
MDS channels in the 2150-2160 MHz spectrum and various channels in the WCS (2305 to 2360 MHz)
spectrum as part of those systems.
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sarvicesto rurd areas. These systems aso will enable ITFS operators to bring awide variety of
broadband services to educationa users, often in cooperation with MDS operators in the band.

NATURE OF USE
Domestic Allocations

The Table of Frequency Allocations (47 C.F.R. § 2.106) shows the 2500-2690 MHz band
to be dlocated domedtically for non-Federd Government use on aprimary bass to the Fixed
Service, the Fixed Satellite Service (FSS) (2500-2655 MHz — space-to-earth and 2655-2690 —
earth-to-space), and the Broadcasting Satdllite Service (BSS). In addition, thereisan dlocation
for space research (passive) and earth exploration-satellite (passive) in the 2640-2690 MHz
portion of the band for use on a secondary basis on a shared basis for Federd Government and
non-Federal Government use. See Appendix 3.1, an excerpt from Table of Frequency
Allocations for the 2500-2690 MHz band.

The predominant use of the 2500-2690 MHz band is by ITFS, which is licensed under
Part 74 of the Commisson’s Rules and MDS, which islicensed under Part 21 of the
Commisson’'sRules. In addition to ITFS and MDS use, thirty-eight fixed Sations are licensed
to two entitiesin this band under the Fixed Microwave Service rulesin Part 101. Onelicenseeis
acommon carrier,)” and the other is a public safety entity.'® Regarding the FSS and BSS, there
are no users of thisband in those services. Findly, the Radio Astronomy serviceis alocated on
a secondary basis and there are afew stationsin use around the country.

ITFSMDS Service Description

ITFS and MDS share 190 megahertz of spectrum in the 2500-2690 MHz band. ITFS
licensees are dlotted 120 megahertz of spectrum, MDS licensees are dlotted 66 megahertz of
spectrum, and 4 megahertz of spectrum is dlotted for response channels for each service. As
discussed below, these services share the spectrum through complex licensing and leasing
arrangements that have evolved over time and that are not uniform in al geographic aress.

ITFS has approximately 1,275 entities holding over 2,175 ITFS licenses in urban and
rurd locations throughout the United States. Over 70,000 locations serve as registered receive
gtes, the number of actud locations a which ITFS programming is viewed is likdy much higher
snce receive Stes are typicaly located within a 56.3-kilometer (35-mile) protected service area

" Nevada Béll is the licensee (WLL589-WLL 619 and WL U983-WL U988) of a Time Divison Multiple
Access (TDMA) system providing telephone service to remote rura farms around Austin, NV. More
than 50% of the subscribers on this system are Native Americans. The system operates on channels G3

and G4.

'® The City and County of Denver is licensed (WHW35) to use channel D1 to transmit video training
programs to fire stations metro-wide.
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around an ITFS base gtation. An ITFS licensee isrequired to be an educationa ingtitution or
governmenta body engaged in the forma education of enrolled students!® ITFS stations
traditionaly have been utilized for awide variety of services, including the provison of formd
telecourses (on the K-12, secondary, and post-secondary levels) to schools, hospitals, workplaces
and other places of learning; transmission of other educationdly vauable programming
(including news, public affairs and Smilar materid) into schools; provison of professond and
worker training (such as for teachers, hedth professonas and public safety officers); and
transmission of teleconferences for educationd, training and administrative purposes. Digtance
learning via I TFS takes students beyond the school walls by giving them access to experiences
and ingructions in locations anywhere in the world. Videoconferencing alows students and
teachers to interact with presenters and ask questions by telephone and e-mal.° ITFS has
become a crucid part of the curriculum of many educators. I TFS licensees are permitted to lease
excess channd capacity to MDS licensees, with the income from those leases typically helping
to underwrite the cost of providing the ITFS service. See Appendix 3.2 for a detailed description
of traditiond I TFS service throughout the nation.

MDS currently has 2,570 station licensees and conditiona licensees (i.e., authorizations
to congtruct or modify facilities). Although the origind MDS channels were intended for
business data, the MDS spectrum traditionally has been used to ddiver multichannd video
programming service (known as wireless cable service Snceit is Smilar to cable tdevison) to
resdentia cusomers. Through leasing arrangements with ITFS licensees, MDS licensees have
used excess capacity on ITFS channesto provide a viable video programming service in many
communities. Approximately one million homes continue to receive multichannd video
programming service from gpproximately 250 ITFSMDS-based wireless cable systems. These
systerns compete with cable and satdllite providers of broadcast and video programming
services.

Although the ITFSIMDS spectrum traditionaly was used for one-way analog video
trangmisson, the communications indugtry is rapidly taking advantage of Commission sarvice
rule changes to permit the use of the 2500-2690 MHz band for very high speed, fixed wireless
broadband services. The Commission’s July 1996, Digital Declaratory Ruling permitted
licensees to digjtize their MDS and I TFS spectrum.?* With this Commission ruling and the
advancesin digita technology, ITFSMDS video providers can now deliver as many as 200
chamnels of programming. In October 1996, the Commission alowed wirdess cable and ITFS

'* In addition, nonprofit organizations formed to provide instructional material to enrolled students may
also be licensees. Furthermore, nonprofit organizations that would be digible to be licensees of
noncommercia educational broadcast television stations are eligible to become ITFS licensees.

2% Because of the nonprofit nature of 1TFS licensees and the licensees’ limited resources, it is difficult to
compile informetion about the exact nature and type of educational programs being offered by the
licensees to the public.

#! SeeInthe Matter of the Request for Declaratory Ruling on the Use of Digital Modulation by Multipoint
Distribution Service and Instructional Television Fixed Service Sations, 11 FCC Rcd 18839 (1996).
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operatgzrs to use their spectrum for high-speed digital data applications, including Internet
access.

In 1998 the FCC approved the use of two-way trangmissonson MDS and ITFS
frequencies, effectively enabling the provison of voice, video, and data services. In the
Two-Way Order, the Commission decided to: (1) permit both MDS and ITFS licenseesto
provide two-way services on aregular basis, (2) permit increased flexibility on permissble
modulation types; (3) permit increased flexibility in spectrum use and channelization, including
combining multiple 6 megahertz channd s to accommodate wider bandwidths, dividing
6 megahertz channelsinto smaller bandwidths, and swapping licensed MDS and I TFS channels;
(4) adopt a number of technicad parameters to mitigate the potentia for interference among
sarvice providers and to ensure interference protection to existing MDS and ITFS services, (5)
amplify and streamline the licersing process for stations used in cdlularized systems; and (6)
modify the | TFS programming requirementsin adigitd environment.>® The introduction of
two-way service will dlow many educational users to develop broadband access to support
education throughout the nation and MDS entities to develop a commercia wireless broadband
dterndtive.

The Two-Way Order provided increased flexibility to ITFS licenses that will facilitate
their ability to use licensed spectrum to take advantage of broadband access. In the Two-Way
Order, the Commission expanded its definition of educationa usage requirements on the ITFS
band, adlowing both voice and data services to fulfill ITFS programming requirements. An
anadog, non-two-way I TFS licensee who leases excess chamnel capacity to an MDS operator
must provide atotal of at least 20 hours per channd per week of ITFS programming on its
authorized channels. Such alicensee retains the right to recapture an additiond 20 hours per
channd per week for smultaneous programming on the number of channdsfor whichiitis
authorized. AnITFS licensee may dso shift required educationa programming onto fewer than
its authorized number of channels. For example, alicensee with two authorized channels could
carry 40 hours of programming on one of those channds and satisfy the requirement. A licensee
may further agree to reservation of time on channds not authorized to it but which are included
in the MDS system with which it has aleasing arrangement. In adigitd envirorment, ITFS
licensees mugt maintain aminimum capecity of 5% of its channel cgpacity. Depending on their
curriculum needs, some I TFS licensees retain mogt or dl of their capacity for their own use.
Under the flexibility alowed by the Two-Way Order, I TFS licensees can devise systems that
provide educational users with broadband access for a variety of video and data gpplications,
thereby establishing ITFS as an integral educationa tool for school districts across the country.
Two-way sysemswill provide schools with Internet access at speeds far in excess of that
available with did-up service, aswell as dlow other usersin the community to access awide

#2 See The Mass Media Bureau | mplements Policy for Provision of Internet Service on MDSand Leased
ITFS Frequencies, 11 FCC Red 22419 (1996).

% See Two-Way Order,13 FCC Red 19112 (1998), recon., 14 FCC Red 12764 (1999), further recon., FCC
00-244 (released July 21, 2000).
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variety of educationd materias that I TFS licensees and other educators can make available
over the World Wide Web.

With the advent of two-way technology, MDS has become avehicle for offering
high-speed Internet access and broadband servicesto residential and smal officelhome office
(“SOHO") customers. For example, since 1998 WorldCom and Sprint have invested over $2
billion dollars in the acquisition (by purchase or lease) of MDS and I TFS channel rights covering
60 million households. Using primarily the MDS dlocation a 2150-2160/2 MHz, MDS entities
have already begun to provide high-speed Internet accessin 12 cities®* In addition, MDS
providers such as WorldCom, Sprint, and Nucentrix, have worked with manufacturers such as
Cisco, ADC, and Adaptive Broadband to devel op technol ogies capable of delivering high speed,
high capacity broadband voice, video and data services to resdentia customers, small and
medium businesses and educationd inditutions. One industry andyst estimated there were
12,000 MDS Internet access subscribers at the end of 1999,%° and other analysts expect the
market for this service to grow substantialy over the next 3to 5 years?® Approximately 25
companies are currently using MDS spectrum to offer high-speed Internet accessin at least 43
markets and have announced plans to offer the service in numerous additiona markets. See
Appendix 3.3 for adescription of current and planned deployment of MDS Internet access by
specific carriers.

Available evidence indicates that over the next severd years the demand for affordable
broadband services in the United States will far outpace the ability of incumbent local exchange
carriers and cable operators to provide those services?” The U.S. market for fixed wirdess

24 See MCI WorldCom Announces ‘ Fixed Wireless' Service Trials, PR NEWSWIRE, Mar. 7, 2000 Sprint
Launches Wireless High Speed Internet Access Servicein Houston, News Release, Sprint Corp., Oct. 4,
2000; Sprint to Launch First Broadband Wireless Servicefor Residential and Small Business Customers
in Bay Area, News Release, Sprint Corp., Oct. 24, 2000.

% Andrew Backover, Cable, DSL and Wireless Vie for Market Leader shi p, DENVER PosT, Jan. 24, 2000,
available in 2000 WL 4450560 (citing the Strategis Group).

?® The Strategis Group predicts there will be 1.2 million residential and 300,000 business M DS broadband
subscribers by 2003. U.S. Wireless Broadband: LMDS, MMDSand Unlicensed Spectrum, Peter Jarich
and James Mendelson, The Strategis Group Inc., Feb. 17, 2000.

" Analysts estimate that for a variety of technical, financia and operations reasons, cable modem and
XDSL services cannot or will not meet the increasing demand for broadband by themselves. See, e.g., The
Wall Street Journal, “[t]he cable industry’ s rush to wire up America with high-speed Internet accessis
running into a serious problem: Too many heavy Internet users are crowding online a once, in some cases
creating major bottlenecks and dowdowns.” Cauley, “Heavy Traffic is Overloading Cable Companies
New Internet Lines,” The Wall Street Journal, at B1, B16 (Mar. 16, 2000). In addition, the need for
cable operators to upgrade their plant for two-way capability (particularly in less densely populated areas)
and the business strategies of the large cable M SOs suggest that cable modem service will not be
ubiquitoudy available. See “Broadband! - A Joint Industry Study by Sanford C. Bernstein & Co., Inc.
and McKinsey & Company, Inc.,” at 25-26 (January 1999). (“ The nature of smaller and more rural
systems -- often with less access to capital; less threat of competition; and less dense and, therefore, more
expensive plant to upgrade -- keeps our forecast for [non-M SOJ systems at about 15% upgraded. . . It's
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broadband servicesis expected to increase from $767 million in 1999 to $7.4 billion by 2003,28
with the total number of fixed wireless broadband subscribers predicted to increase from 200,000
this year to 9.4 million in 2005.2°

One key objective of the Telecommunications Act of 1996 was to increase choice and
competition in all aspects of tdlecommunications®° Nationwide deployment of MDS systems
will provide Americans with another option for high-speed access, which may include digita
subscriber line (DSL), cable modem, or satellite-based service provided by the incumbent
telephone company, cable operators, or satellite operators. Indeed, in rura or otherwise
underserved markets in the country, ITFS'MDS may be the sole provider of broadband service.

Inits Second Report on the Availability of High-Speed and Advanced
Telecommunications Services,®* the Commissionidentified rurd Americans, particularly those
remote from mgjor population centers, as being particularly vulnerable to not receiving access to
advanced tdecommunications servicesin areasonable and timely bass. Thus, the Commission
has adopted a proactive role in the promotion of advanced services for these particularly
vulnerable groups “by encouraging competition, promoting infrastructure investment and
addressing the affordability of advanced services”3? The growth of ITFSMDS two-way service
isintended to provide affordable service to those market sectors that are more likely to be

worth pointing out that many of the cable upgrades to date appear to be targeted at the most attractive
neighborhoods (i.e., high densities and high household incomes). On a homes-passed basis, we estimate
that about 60% (12 million) of dl high-income households in the U.S. are passed by upgraded cable
plant.”) (the “Bernstein/McKinsey Study”). Ubiquitous xDSL services are unavailable due to factors that
include “loop length (if loops are too long), presence of non-DSL competible remote terminal technology
(such as nearly dl the legacy variety of digital loop carrier systems) as well as other aspects of deployed
line eectronics, such asload coils and bridge taps.” Bernstein/McKinsey Study at 25. Indeed, it has been
estimated that existing telephone plant is “DSL capable’ in only 44% of the residential market. See ld. at
26. See also “Next-Generation Networks Exploit Last-Mile Bandwidth,” TR's Last-Mile Telecom Report
(Feb. 24, 2000) <http://Mmww.tr.com/newd etters/Imtr/sample.ntml> (quoting officer of Bell Atlantic
Network Services as referring to DSL as an “interim strategy™); Cauley, “For Phone Companies Wiring
the Web, a Surprising Speed Bump,” The Wall Street Journal, at B1 (Feb. 17, 2000).

%8 “The Broadband Fixed Wireless Services Market Gains Momentum, According to IDC,” PR Newswire
(Dec. 13,1999). All totaled, it has been estimated that by the year 2005, seventy percent of the nearly 10
million estimated fixed wireless broadband subscribers will be served viaITFSMDS.

29 Smith, “Wireless Rides To The Rescue,” Wireless Week, at 16 (Feb. 7, 2000).

% See § 706 Pub. L. 104-104, Title VII, Feb. 8, 1996, 110 Stat. 153, reproduced in the notes under
47 U.S.C. § 157.

% See In the Matter of Inquiry Concerning the Deployment of Advanced Telecommunications Capability
to All Americans in a Reasonable and Timely Fashion, and Possible Steps To Accelerate Such
Deployment Pursuant to Section 706 of the Telecommunications Act of 1996, CC Docket No. 98-146,
FCC No. 00-290 (released August 21, 2000).

3 Seeld.
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underserved and provide a competitive choice to consumersin more urban and more affluent
markets.

SPECTRUM USAGE
I TFSMDS Band Channd Plan

Except for two channels at 2150 MHz, the mgority of ITFS and MDS operations are
located in the 190 megahertz in the 2500-2690 MHz band. In thisband, ITFS licensees are
dlotted five groups of 6 megahertz channels (120 megahertz of spectrum), and MDS licensees
are dlotted three groups of 6 megahertz channels (66 megahertz of spectrum). Each 6 megahertz
channel has associated with it a 125 kHz response channel (4 megahertz of spectrum). The
additional spectrum used by MDS islocated in alower band. In the largest fifty metropolitan areas
in the country,®® MDS utilizes two 6 megehertz channdlsin the 2150-2162 MHz band. In the rest
of the country, the 6 megahertz MDS 2 channel is replaced by a4 megahertz MDS 2-A channd
(2150 to 2160 MHz2). To the extent that this Initia Report considers only spectrum sharing and
band segmentation of the 2500-2690 MHz band, it will not address relocation of the MDS
service located in the 2150-2162 MHz band; the issue of MDS usage of the 2150-2162 MHz
band will be addressed in the Fina Report when relocation issues are considered. The channdl
plan is shown in Figure 3.1.

% See 47 C.F.R. §21.901.
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Figure3.1: ITFSMDS Channd Plan
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Leasing Arrangements

In 1983, the Commission reallocated eight of the then twenty-eight ITFS channdsfor
MDS use, and also authorized I TFS licensees to |ease excess capacity on their sysemsto MDS
operators.>* These actions alowed for the development of amultichannel video distribution
service that could be competitive with cable televison service. 1n 1991, the Commission made
additiona channels available for MDS operators use*® Over the years, the MDS and ITFS

% Report and Order in Gen. Docket No. 80-112 and CC Docket No. 80-116, 94 FCC2d 1203 (1983). The
Commission reassigned eight channels in the E and F groups (2596-2644 MHz) from the ITFS entities to
the MDS service. The Commission also grandfathered interference protection to existing ITFS

applicants, permittees or licensees on these eight E and F channels, resulting in twenty-eight ITFS
channelsin some locales.

% The Commission redllocated the H group channels from the Operational Fixed Service to MDS and
made MDS operators dligible for authorization on vacant I TFS channels with specified restrictions.
Second Report and Order in Gen. Docket No. 90-54, 6 FCC Red 6792, 6793-94, 6801-06 (1991), recon.
denied, 7 FCC Rcd 5648 (1992).
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operators typicaly operated in a symbiotic relationship with MDS operators providing funding
used by ITFS licensees for their educationd mission in exchange for the extrachannd capacity
needed to make MDS systemsviable. Today, most ITFS licensees lease excess capacity to MDS
operators. Theleasing of excess I TFS channd capacity has been subject to certain technical
limitations and programming requirements. Although the Commisson’slicensing processes can
identify in agiven geographic area how many channds MDS licensees own through ether
area-wide and site specific licenaing, this information does not reveal how much additiona
gpectrum is being leased from ITFS licensees or the extent to which MDS spectrum is being
leased to other companies.

Flexible Channd Use

Inits 1998 Two-Way Order, the Commission established a regulatory framework under
which MDS has become afully flexible service in which licensees can provide either one-way or
two-way service to fixed or portable locations in response to loca marketplace demands. MDS
and ITFS licensees were given the flexibility to reconfigure their licensed spectrum not only to
change the direction of transmissions but aso to change the bandwidth used in any direction. In
these two-way systems, operators are able to deploy acdlular configuration to take advantage of
frequency reuse techniques and to employ modulation schemes that would permit the use of
variable bandwidth while assuring gppropriate levels of interference protection to other licensed
users of the spectrum.

The most common spectrum plans for two-way data services cdl for ether the highest or
lowest frequenciesin the 2500-2690 MHz band to be used for “ upstream” service from the user
to the system’ sreceiver. Downstream voice data channels would occupy the remaining
gpectrum. Thistype of band arrangement would alow operators to provide gpproximately
30 megahertz separation between upstream and downstream transmissions to provide sufficient
isolation of upstream and downstream signasin the duplex switch.

Licensees are given flexibility to assgn bandwidth as needed to meet the asynchronous
bandwidth needs of their customers, including offering adjustable bandwidth “on demand” to
meet specific customer needs. Licensees can subchannelize and superchanndize the
6 megahertz main channdls and the I-channels (125 kHz response channels)*® to permit the
maximum possible operating flexibility. (Subchannelization isthe divison of astandard channd
of fixed bandwidth into multiple, though not necessarily equd, channels of lesser bandwidth.
Superchanndization is the aggregation of multiple contiguous channds of standard bandwidth
into channels of larger bandwidth.) For example, the downstream Internet speeds reported by
MDS operators range from 750 kbpsto 11 Mbps, and MDS Internet systems can be designed in
point-to-point or point-to-multipoint configurations to meet these requirements. Upstream data
channdstypicaly are either 200 or 400 kHz, and they are most often ddlivered by subchanneling
6 megahertz main channdls. Licensees can choose the bandwidth plan for each licensed gtation,

% See 47 C.F.R. § 74.939 (providing that the 2686-2690 MHz is divided into 31 narrowband (125 kHz)
response station channels).
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taking into account channd availability (both licensed and leased channd availability) and
interference protection to other authorized users of the band. Thus, the bandwidth plans for
two-way sysemswill likely vary from one geographic areato another. See Appendix 3.4 for a
pictorid representation of ITFS'MDS band plans.

Further, the Commisson’srules alow MDS and I TFS licensees to swap channels,
subject to Commission approva. Channd swapping could be a ussful meansto devise flexible
band plans for two-way systems. Findly, it should be noted that under certain circumstances,
MDS entities could gpply for licensesfor up to eight ITFS channds per community, and ITFS
entities have a subsequent right of access to those channels.®’

ITFSMDS GEOGRAPHIC DEPLOYMENT

ITFS and MDS are licensed with different service areas and thus have different
geographic aress entitled to interference protection. ITFSis authorized on a Site-pecific and
channe-specific basis. Although an ITFS licensee may be authorized to use multiple channds,
not dl avalable ITFS channds may be licensed a any given Ste or in any given geographic
area. Origindly, ITFS transmit and recelve Stes were licensed on a point-to-point basis.
Eventually the Commission adopted a protected service area (PSA) concept which provided that
receive stes within a 24.1 kilometer (15 mile) radius of alicensed I TFS tranamitter was entitled
to interference protection. Nonetheless, the Commission alowed receive sites beyond the
identified boundary to be registered and protected from interference. With the adoption of the
Two-Way Order, the Commission increased the PSA to 56.3 kilometers (35 miles) and
eliminated regidiration of recelve stes. The Commission continued to provide interference
protection to numerous previoudy registered receive stes that were beyond the new
56.3 kilometer (35 mile) PSA boundary. Today, interference protection for ITFS transmit and
recaive stesisan amagam of different channels and geographic boundaries that vary from
location to location. Figure 3.2 below depicts current ITFS channel usage.®®

%" See 47 C.F.R. §8 74.990, 74.991, 79.992; Amendment of Parts 21, 43, 74, 78, and 94 of the
Commission’ s Rules Governing Use of the Frequenciesinthe 2.1 and 2.5 GHz Bands, 6 FCC Rcd 6792,
6801-06 (1991). The rules provide that an MDS operator may be licensed on ITFS frequenciesin areas
where at least eight other ITFS channels remain available in the community for future ITFS use. In
addition, no more than eight ITFS channels per community may be licensed to MDS operators. To be
licensed on ITFS channels, an MDS applicant must hold a conditional license, license or alease; must

have filed an unopposed application for at least four MDS channels to be used in conjunction with the
facilities proposed on the I TFS frequencies; and must show that there are no MDS channels available for
gpplication, purchase or lease. Findly, ITFS entities have the right to demand access to ITFS channels
licensed to MDS operators. Today, some MDS entities have licenses for ITFS channels.

% See Page 42 for an explanation of the symbols shown on the map.
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Figure3.2: Current ITFS Channd Usage

Al-D4, G1, G2, G3 and G4 (Lic only)

MDS origindlly was licensed on a Site-specific and channel-specific basis as well.
Because MDS was a point-to-multipoint service, the Commission provided interference
protection to receivers located within a PSA of 24.1 kilometers (15 miles), later expanded to
56.3 kilometers (35 miles), surrounding licensed tranamit Stes. [n 1995, the Commission
decided to license dl available MDS channels on awide-area basis. In 1996, the Commission
dlotted, through a s multaneous multiple round bidding process, one MDS authorization for each
of the 487 Basic Trading Areas (BTAS) and six additional BTA-like geographic areas®® The
BTA licensees are authorized to condruct facilities to provide service over any usable MDS
channdswithin the BTA and have preferred rights to the available ITFS channels®® Today,
some incumbent Ste-specific MDS licensees continue to provide service within PSAs that either
overlap with or liewithin licensed BTAs. Figure 3.3 below depicts current MDS channdl usage.

% Basic Trading Areas (BTAS) are based on the Rand McNally 1992 Commercial Atlas & Marketing
Guide, 123rd Edition, a pages 38-39, with the following additions. American Samoa (492), Guam (490),
Northern Mariana Idlands (493), San Juan, Puerto Rico (488), Mayagiiez/ Aguadilla-Ponce, Puerto Rico
(489), and the United States Virgin Idands (491). For extensions and revisions by the Federa
Communications Commission, see 59 FR 46195 (September 7, 1994); see also,
<http://www.fcc.gov/oet/info/maps/areas/>.

*% Since the auctions concluded in 1996, there have been bankruptcy defaults for 4 of the auctioned BTAS.
In 1997, the Commission adopted default orders for two of the BTAS, Hickory, NC and Hagerstown, MD.
Commission action for two additional BTAS, York, PA and Reading, PA, is pending.
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Figure 3.3: Current MDS Channd Usage
E1- F4, H1, HZ and H3 (Lic anly)

As discussed above, the Two-Way Order dlows both ITFS and MDS licensees to modify
the historic band plan and to operate with subchannels or superchannds. In effect, the traditiona
channel boundaries across the band are erased, but the geographic protection areas licensed to a
particular band segment remain for interference protection purposes. This has practica
consequences for combined systems that utilize interleaved channels from both MDS and ITFS
channe groups. For example, channd B1 isimmediately adjacent to channd A1. Protection of
the BTA boundary would only apply to the band segment licensed under the MDS channdl
group, whereas a 56 kilometer (35 mile) PSA boundary would apply to the band segment
licensed under the ITFS channd group or MDS stations authorized prior to the BTA auction.
Consequently, the actua overlay of BTA and PSA boundaries would be areevant consideration
in determining the actuad service area boundary of a superchannel that crosses historic band
channel boundaries.

Asareault of the 1998 Two-Way Order, MDS and I TFS licensees are modifying their
facilities to add transmit paths and to modify channel usage to accommodate the introduction of
new two-way services. MDS entities have been able to provide two-way service on MDS
channels located at 2150-2160 MHz since 1998, but given the complex interference environment
in the 2500-2690 MHz band, the Commission adopted a specific authorization process in the
shared band. To ease the trangition to two-way service and dlow time to resolve potentia
interference conflicts, the Commission decided to announce an initid filing window for two-way
modification gpplications for the 2500-2690 MHz band. Subsequent to thisinitid licenang
process, two-way gpplications will be processed under arolling one-day filing window. The
Commission requires specific types of MDS and ITFS facilities be licensed, including main
gations, hub gtations, and high and low power booster sations. In addition, licensees will have
to provide notice to other users of the band of some high power receive sites because of potentia
interference conflicts.
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Theinitid filing window for two-way service in the 2500- 2690 MHz band occurred from
August 14, 2000 until August 18, 2000. Applicants had to certify thet they met al requirements
regarding interference protection to existing and proposed facilities or had received the necessary
consert letters. In addition, gpplicants were required to serve al potentidly affected parties with
copies of their gpplication and engineering materids. Any gpplications that do not certify that
the requirements have been met will be dismissed. The Commission will conduct random audits
prior to or after alicense has been issued in reiance on a certification. If an audit reveasthat an
goplication isimproperly certified, incomplete or contains a materid error, the Commission will
dismiss the application or revoke the license. Even after an application is approved, the licensee
cannot cause unauthorized interference to any protected facility. If such interferenceis
documented, the licensee must immediately cease operations. Figure 3.4 depicts current
ITFSMDS gpplications on file with the Commisson.

Figure3.4: Current ITFSMDS Applications

2600 to 2690 MHz (App anly)

ITFSMDS SYSTEM CHARACTERISTICS

The architectures and technical characteristics of ITFSMDS systemsin the
2500-2690 MHz band vary and depend on the type of service being offered, the population of the
market being served, and terrain characteristics of the areabeing served. Today there are four
basic service offerings by ITFSMDS operators. andog video, digitd video, unidirectiond
digitd data, and bi-directiond digita data. AnITFS or MDS system may be providing any one
of these services or acombination of services.

Thetypicd sysem characteristics of traditional one-way I TFS and MDS systems as well
as proposed two-way ITFS and MDS systemsis considered below. In Appendix 3.5, the specific

29



technical characterigics for gationsin traditiona one-way I TFS and MDS systems are provided
in Tables 3-A (base gations) and 3-B (response stations). These are primarily specifications for
andog systems, and they aso gpply to any digita system authorized prior to the adoption of the
Two-Way Order in 1998. In Appendix 3.5, the specific technica characterigics for gationsin
two-way ITFS and MDS systems are provided in Tables 3-C (base stations) and 3-D (response
getions). These are primarily specifications for two-way digita syslems that have been
authorized since 1998.

Traditional One-Way I TFS Systems

Traditiond one-way ITFS systems provide one-way video transmission service to their
users. In such asysem, amain station transmitter broadcasts (usudly omindirectiondly) to
multiple receive Stes located within the system service areg, typicdly aradius of 56.3 kilometers
(35 miles). Such receive stes are typicdly at schools or amilar facilities where areception
antenna can be located on atower or roof in order to provide aline-of-sight path back to the
main station location. A 125 kHz response station transmitter may be located at any or dl of the
receive Stes to enable students (and/or faculty) at the receive Site to communicate with faculty
(and/or students) at the main station Site. One or more booster stations may be used to retransmit
the main station signal to locations where the signa cannot be received directly, e.g., where there
isterrain blockage. Most systems make use of standard 6 megahertz composite NTSC
video/audio modulation for the downstream signd and wideband FM for response transmissions.

Traditional One-Way MDS Systems

Traditiond one-way MDS systems provide one-way multichanne video programming to
subscribers, a service known as “wirdess cable” Wirdess cable systems operate smilar to ITFS
systems, with amain gation transmitter broadcasting (usualy omnidirectiondly) multiple
channels of fee-for-service entertainment television programming to customer premises located
within the MDS sarvice area. Each customer typicdly has a tower-mounted or rooftop-mounted
reception antenna and is connected, viaablock downconverter, to one or more television sets.
Asin ITFS systems, an MDS system makes use of boogter stations to achieve coveragein
portions of the service areawhere direct coverage from the main sation isimpossible. Alsoin
common with ITFS sysems, most MDS systems make use of standard 6 megahertz composite
video/audio modulation, athough afew systems have implemented digital modulation in recent
years.

Two-Way ITFSIMDS Systems
The Two-Way Order introduced awholly new method of configuring MDS and ITFS

systems. In discussng the technica aspects of ITFSMDS systems, it isimportant to be familiar
with the following terms
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Main Sation: The primary station authorized by the Commission to the MDS or ITFS licensee
for providing coverage within agiven service area. A maximum station power of
33 dBW (per 6 megahertz bandwidth) EIRP is permitted.

Booster Sation (high power): A station used by an ITFS or MDS licensee to provide
service within a given service area to locations not served by the main sation. Any
number of such stations may be located within a given service area and they may both
repeat main dation transmissons and originate transmissons. These dations operate at a
power leve greater than -9 dBW up to amaximum of 33 dBW (per 6 megahertz
bandwidth) EIRP.

Booster Station (low power): Same as above except limited to a maximum power of —
9 dBW (per 6 megahertz bandwidth) EIRP. These stations may be activated without
prior Commission gpprova and operate so long as they do not cause harmful
interference.

Receive Ste: A location a which arecever islocated and used in conjunction
with an ITFS sysem. A dte may be 'registered’ (with the Commission) and thus
protected from harmful interference or ‘unregistered’ and not protected from interference
in certain circumstances.

Response Sation (traditional): A tranamitting station used within atraditiond, one-way
ITFS system for transmitting an audio signal from areceive Ste back to the main station
using 125 kHz ‘response channels located in the 2186-2190 MHz range.

Response Station (two-way system): A customer-premises transceiver used for the
reception of downstream and transmission of upstream signals as part of alarge system of
such gations licensed under the authority of asnglelicense. A maximum EIRP of

33 dBW (per 6 megahertz) is permitted.

Hub Sation: A receive-only station licensed as part of a system of response stationsin a
two-way system and used for the purpose of receiving the upstream transmissons of
those response stations.

Sectorization (at main or booster stations): The use of multiple directiond trangmitting
antennas for the purpose of achieving smultaneous frequency re-use at asingle site.

Sectorization (at hub stations): The use of multiple directiona receiving antennas for the
purpose of recalving transmissions on the same frequencies from multiple directions
smultaneoudy.

In atwo-way MDS or ITFS system, amain sation tranamitter is used to send data using
digita modulation to numerous users. Each user has at least one response station transceiver
with its receive antenna oriented towards the main station and its transmit antenna oriented
towards its associated hub gation. Typicaly, alarge number of response stations will be served
by asingle main sation and by a single hub station linked to that main station, and in most cases
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these gtations will be co-located. Additiondly, typicd sysemswill utilize numerous booster
gations, each of which servesits own system of response stations and is associated withitsown
hub gtation. In thisway, the system service area can be “cdllularized,” Smilar to cdlular
telephone systems, in order to facilitate frequency reuse. Two-way sysemsusing digitd
modulation may dso ‘subchanndize and ‘ superchanndize their authorized spectrum on a
real-time dynamic bass to meet needs within the sysem. Thereisno limit on the number or
locations of response stations so long as the aggregate interference generated by the sations
within the system fals & or below the level required for protection of neighboring systems.
Bandwidths and associated data rates may be symmetrical or asymmetrica for upstream and
downstream paths, dependant on system architecture and the nature of the service(s) provided.
‘Hybrid’ systems are aso permissible, congting of both ‘traditional one-way’ and ‘two-way’
operations within the same service area.

While different providers use different types of equipment, two-way systems operatein
generdly the sameway. Through a computer, a user sends arequest for data or a Web page to
the MDS modem. The MDS modem sends the data request to the receiver/transmitter on the
user'sroof. The receiver/transmitter sends the data within the 2500-2690 MHz band at speeds
up to 10 megabits per second to the MDS provider’ s receive/tranamit tower. The tower relays
the data request through the MDS provider’ s network to the Internet Service Provider (ISP)
facility. The ISP receives the request and retrieves data either from its servers or from the
Internet over its high-speed backbone connection. The ISP then returns the data viathe MDS
provider’s network to the receiveltranamit tower. The transmit Site sends the data within the
2500-2690 MHz band at speeds up to 10 megabits per second to the receiver on the user’ s roof.
The roof-mounted receiver relays information to the MDS modem. The modem passesthe
information to a stand-aone PC or Macintosh compuiter, or to multiple usersin seconds.*!
Figure 3.5 shows a pictorial representation of how an MDS system works.*?

* Keith Ross, Gearing Up for Two-Way Wireless, PRIVATE CABLE & WIRELESS CABLE, Oct. 1998.
*2 This figure was provided by and used with the permission of WorldCom, Inc.
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Figure 3.5: How An MDS System Works

1. Data query sent from
computer to MDS modem.

2. MDS modem sends data to
small transceiver on customer
premise.

3. Transceiver sends request to
MDS base station.

| —
RESIDENCE AND
HOME DFFICE

4. MDS base station connects to
telephone network and then
to the internet.

5. The data then returns back
the same path to the
customer — at 128 kbps up to

10 Mbps. MULTI-DWELLING UNIT

In the wake of the Two-Way Order, MDS equipment manufacturers have begun
developing new ways to use the available MDS spectrum more efficiently, such as sectored
antennas and advanced modulation techniques*® For example, Wireless Online utilizesan
antenna technology that enhances the coverage, quality, and capacity of MDS networks.**
NextNet, Inc. has devel oped a sectorized base station that uses 6 megahertz channds, with each
of the 9x 60-degree sectors of the base station occupying one channd. The system minimizes
mullti-path signa propagation and reportedly delivers maximum user capacity per spectrum
dlocated.*® Hybrid Network, Inc.’s equipment allows carriers to split one 6-megehertz channd
into three 2-megahertz channels and thereby offer different levels of service using the different
2 megehertz channds*® Also, in December 1999, Cisco Systems released a cdllularization
technology for MDS and unlicensed spectrum called VOFDM (*Vector Orthogonal Frequency
Divison Multiplexing”).*” VVOFDM captures signdls as they bounce off buildings and other

* Sue O Keefe, MMDS: From Back Burner to Center Stage, Telecommunications, Sept. 1, 1999.
* Wireless OnLine Adds Vice President of Product Management, PR NEWSWIRE, Jan. 5, 2000.

*> NextNet, Inc., Products (visited Jan. 20, 2000)
<http://www.netwnetworks.com/products_prod_botton.html>.

*® Regiona Wireless Operators Select Hybrid Networks 2-Way Today Solution to Launch Multiple
Markets, PR Newswire, Jan. 10, 2000.

*" Cliff Edwards, Cisco Hopes Advances New Wir el ess Technology for Internet, AP NEWSWIRES, Dec. 2,
1999,
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objects and redirects them to end- user transcaivers, therefore diminating the need for afixed
line-of-sight between a transmitter and areceiver.*® Nucentrix recently completed afield trid of
Cisco's VOFDM equipment in Austin, TX and plans to deploy the technology in at least 20
markets by the end of 2001.*° WorldCom is dso testing VOFDM in its Ddlastrid.>® All of
these innovations permit MDS licensees to make ever more effective use of their spectrum.

ITFSMDSINTERFERENCE PROTECTION STANDARDS

The caculation of permissble interference levels on an inter- system basisis extremely
complex. The requirements for MDS system protection are set out in sections 21.902, 21.909,
21.913, 21.933, 21.937 and 21.938 of the Commission’srules.>® The requirements for ITFS
system protection are set out in sections 74.903, 74.939, 74.949 and 74.985 of the Commission’'s
rules®? Additional requirements and procedures for interference protection for stationsin both
sarvices are found in Appendix D (titled “Methodology”) to Report and Order on Further
Reconsideration and Further Notice of Proposed Rulemaking in MM Docket 97-217.53
Interferenceis caculated using undesired/desired (D/U) signd ratios and fidd vauesthat are
aways referenced to the bandwidths of the two Sgndsinvolved in the calculation. The D/U
vaues specified in the MDS and ITFS rules are normaized to 6 megahertz and dl caculaions
are based on these normaized vaues. Interference is dso caculated using areference field
grength value specified in dBW per square meter, and this value is also aways referenced and
normaized to 6 megahertz bandwidth.

8 See Id.

* Nucentrix Files for FCC Approval to Launch Broadband Fixed-Wireless Services, News Release,
Nucentrix Broadband Networks, Inc., Aug. 21, 2000; Nucentrix Successfully Completes Initial Field Trial
of Cisco Broadband Fixed-Wireless Solution, News Release, Nucentrix Broadband Networks, Inc., Aug.
15, 2000.

0 MCI WorldCom Adds Dallas to ‘ Fixed Wireless' Service Trials, News Release, WorldCom, Inc.,
Apr. 5, 2000.

°! See 47 CF.R. §§ 21.902, 21.909, 21.913, 21.933, 21.937 and 21.938.

2 Spe 47 C.F.R. §8 74.903, 74.939, 74.949 and 74.985.

*% See Appendix D, Report and Order on Reconsideration In the Matter of Amendment of Partsl1, 21and
74 to Enable Multipoint Distribution Service and Instructional Television Fixed Service Licensees to
Engage in Fixed Two-Way Transmissions, MM Docket 97-217, 14 FCC Rcd 12764 (2000)
(Methodology) for details. The Methodology is periodicaly refined to accommodate real-world technical
concerns. See, e.g., Public Notice, Commission Amends Methodology Used for Calculation of
Interference Protection and Data Submission for MDS and ITFS Station Applications for Two-Way
Systems, DA 00-938, released April 27, 2000. A copy of the most recent version of the Methodology can
be found at <http://www.fcc.gov/mmb/vsd/files'methodol ogy.doc>.
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The geographica areas for MDS systems that must be protected fal into 3 basic
categories. Fird, there are protected service areas (PSA), typicaly with a 56.3 kilometer
(35-mile) radius, for “incumbent” MDS licensees who received their authorizations prior to
March 1996 when the MDS channels were auctioned nationwide. The second geographic
classfication isaBasc Trading Area (BTA), including portions of BTAs that are created when a
BTA ispatitioned. Findly, ITFS registered recelve Stes within an area swept by a 35-mile
radius surrounding the main gtation transmitter are entitled to protection.

Interference is caculated using ‘ aggregated’ vaues for the power flux density on any
given channel, subchannd or superchannd, i.e., interference potentid is based on the summation
of dl of theindividua potentid interference contributions of al of the tranamitters within a
system which might be recaeived in a neighboring system. Aggregation must be used for
caculation of both desired to undesired (D/U) sgnd ratios and fied vaues.

Interference protection is caculated with reference to specific, known locationsin an
ITFS system, and to generd geographic areas. The cadculation isdone using agrid of pointslaid
out checkerboard fashion using a reference antenna pattern and a reference standard antenna
height above ground levd (AGL).

The mogt interference-sengtive portion of atwo-way system isthe hub dtation receiver.
This receiver mugt be protected down to its ‘noise floor’ by al neighboring systems, usng a
caculation that takes into account its noise figure, feedline loss, antenna gain and other pertinent
factors. All ITFSMDS interference caculations must utilize the Epstein- Peterson propagation
formulations found in the Methodology. Because the locations of response stations in two-way
systems are not known prior to licensing of the system, atotdly theoretica construct was
devised for estimating interference from response stations into neighboring systems.>*

> Seeld.
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SECTION 4
STUDY ASSUMPTIONSAND METHODOLOGY

The Study Plan callsfor an andlysis of the ability of 3G systems to share spectrum with
incumbent services in the 2500 — 2690 MHz band. The Study Plan dso callsfor an andysis of
the possible segmentation of this spectrum to accommodate 3G systems. In order to perform
these analyses, certain assumptions about the technica characterigtics of 3G sysemsand
incumbent systems must be made. The assumptions made for purposes of these andlyses are
discussed in this section.

These andyses may need to be revised to take into account additiond information that
may be gained through discussions with indudtry, further international studies on 3G, and the
planned FCC rule making. The assumptions made at this time do not prejudge or foreclose
condderation of other options at afuture date.

SYSTEM TECHNICAL CHARACTERISTICS
Future 3G Systems

Asaninitia matter, it is not expected that the Commission will mandate use of any
particular standards for 3G systems and is likely only to establish minima reguirements to
control radio frequency interference and to protect against human exposure to radio frequency
energy. However, in order to perform technical analyses of the ability of 3G sysemsto share
gpectrum with incumbent systems certain assumptions were made about the likely technical
characterigtics of 3G systems, such as the power levels likely to be used by base stations and
mobile units and the bandwidths of 3G signas. Where gppropriate the ITU technicd standards
for IMT-2000 systems, which are described in Section 2, were used. Table 2-A in Appendix 2.2
describes the characterigtics of IMT-2000 mobile stations, and Table 2-B describesthe
characterigtics of IMT-2000 base stations.

Incumbent ITFS and MDS Systems

Additiondly, certain assumptions about the technica characteristics of ITFS and MDS
systems were made. For purposes of this Initia Report, the technical characteristics currently
employed by ITFS and MDS systems in the 2500- 2690 MHz band were used. These system
characterigtics are described in Section 3. Appendix 3.5 describes the technica characteristics of
one-way base and receive stations and two-way base and response stations. It is recognized that
some of the assumptions about the technica characterigtics of ITFS and MDS systems may have
limitations. For example, while the interference protection ratios that currently apply between
MDS and ITFS systems were used, the appropriate interference protection ratio could vary where
the source of interferenceisa 3G sgnd. Additiondly, current regulations provide flexibility to
MDS operators to design their systems as they see fit, so the ability of these systemsto regject
interference from 3G sysems may vary. Thus, the assumptions regarding the appropriate
interference protection ratios must be examined further and may be modified for the fina report.
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SPECTRUM REQUIREMENTSFOR 3G SYSTEMS

In order to perform an andysis of band segmentation options, certain assumptions about
the overdl amount of spectrum that may be made available for 3G systems in the 2500~
2690 MHz band have been made. Severd factors are important in making this determination.

Asaninitid matter, the impact on incumbent services of any spectrum thet is made
avalable for 3G systems must be made. While it may be feasible to offset reductionsin the
gpectrum available for incumbent systems by improving spectrum efficiency, this hasiits
limitations. Further, it isanticipated that the options for replacement spectrum may aso be
limited. Therefore, it has been assumed that a substantia part of the 25002690 MHz band will
continue to be required to support MDS and I TFS operations.

A number of options are under consderation in the ITU for either developing IMT-2000
for independent operation in the 2500-2690 MHz band or to pair some portion of this spectrum
with other bands. It isnot clear a thistime that pairing this spectrum with other bandsis
feasble. Therefore, for purposes of this Interim Report, it is assumed that 3G systems would
operate independently in this band.

If 3G systems were implemented independently in the 2500-2690 MHz band, sufficient
spectrum would need to be made available to support multiple licensees to promote competition.
Also, the spectrum would need to be of sufficient Size to enable development of systemsthet are
economicaly viable and support the economies of scale necessary to warrant devel opment of
transmitters, antennas, consumer handsets, and other related equipment. For example, the
Commission has dlocated atota of 120 megahertz of spectrum for Personal Communications
Searvice (PCS) in the 1.9 GHz band, which provided for three licenses of 30 megahertz and three
licenses of 10 megahertz in each geographic area. Also, a number of European countries have
recently made spectrum available for 3G services in excess of 100 megahertz.

Spectrum aso must be made available in contiguous blocks of some minimd size, both
to facilitate reasonable system design and to dlow choicein available technologies. For
example, wideband CDMA technology requires aminimal spectrum block size of about
5 megahertz paired, duplex operation would require two blocks of 5 megahertz.

In light of these factors, it is assumed that 90 megahertz of spectrum would be made
avaladlefor 3G sysemsfor purposes of this Interim Report. Thiswould continue to leave more
than haf of the current spectrum available for ITFS and MDS. It would aso provide sufficient
spectrum for multiple licenses. For example, an dlocation of 90 megahertz could provide for
three licenses of 30 megahertz each, or three licenses of 20 megahertz each and three licenses of
10 megahertz each.

A variety of other technical factors may aso be relevant to determining spectrum
requirements for future 3G systems. These include constraints on the separation between paired
frequency blocks for frequency duplex technologies, compatibility with existing channeling
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plans for incumbent systems, adjacent channdl interference, and backward compatibility with
exising 1G and 2G systems. It isaso recognized that the traffic loading requirements for 3G
data services, where downstream traffic is much greater than upstream traffic, may lead to
asymmetric pairing of spectrum bands. These factors have not been recognized in this Interim
Report, athough they will be examined a alater time as specific options become clearer and
more information becomes available.

STUDY METHODOLOGY

As suggested in the Study Plan, this Interim Report examines spectrum sharing and
frequency band segmentation.

In the case of spectrum sharing, this Interim Report first evauates whether 3G systems
could operate on a co-channd basis with incumbent ITFS and MDS systems. Next, the Interim
Report examines whether there is spectrum that is not currently used by ITFS and MDS systems
that could be used by 3G systems.

With regard to band segmentation, several options are considered for making available
90 megahertz of spectrum for 3G systems in the 2500-2690 MHz band. The potentia impact of
these options on ITFS and MDS isevaduated. The costs and operating impacts to incumbent
users are not examined at this time but will be considered in the Find Report.
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SECTION 5
EVALUATION OF SPECTRUM SHARING

In this section atechnica evauation of options for sharing between 3G and incumbent
operationsin the 2500-2690 MHz band is presented. Specifically, this section evaluates the
ability of 3G systems to share spectrum with current ITFS and MDS licensees. The technica
feaghility of co-channe and adjacent channd sharing between licensed ITFSMDS dations and
3G base and mobile stations is examined by calculating minimum distance separation
requirements us ng the interference protection criteria established in the Commisson’srulesfor
ITFS and MDS.>® ITFSYMDS licenses within the spectrum band are examined to assess where,
inlight of the minimum separaion distances, 3G systems could operate without causing harmful
interference to ITFSMDS systems.

INTERFERENCE PROTECTION REQUIREMENTS

The technicd characterigtics used in this andysis include the five ITU IMT-2000 radio
interface standards™® and the FCC' s rules for ITFS/MDS interference protection.®’ Specificaly,
the andysis caculates the predicted levels of co-channel and first adjacent channd interference
from 3G base and mobile stationsinto an ITFSMDS licensees receivers at hub and response
sites and determines the minimum distance separation required to avoid harmful interference >

Interference from a 3G system into the ITFSMDS sations receivers could come from
ether the 3G base gtation or the 3G mobile unit. Because base sations arefixed, it isfairly
graightforward to predict the interference from a 3G base dation into ITFSMDS receivers. We
aso andlyze the effect that a sngle typica 3G mobile unit would have on ITFSMDS recaivers.
We note that because mohile units could potentialy operate a any location at any time, a
complete andysis of the effect of multiple 3G mobile stations would require assumptions
regarding their level of deployment within an area. Such assumptions are beyond the scope of
this Interim Report.>®

*® See 47 C.F.R. §8§ 21.902, 21.909, 21.913, 74.903, 74.939, and 74.985. See also, Section 3 supra
regarding ITFSMDS Interference Protection Standards.

%% See Appendix 2.1 for a summary of IMT-2000 technical characteristics.
°" See 47 C.F.R. §§ 21.902, 21.909, 21.913, 74.903, 74.939, and 74.985.

*® ITFSIMDS receivers, for purposes of this interference analysis include not only response station
receivers located at commercia customer premises and registered I TFS receive sites, but al'so the main
station receivers associated with the main station transmitters. Main station receivers receive signals on

125 kilohertz response channels associated with each 6 megahertz channel.

% For example, such assumptions may include statistics regarding how many mobile units may be
operating in any given area a any one time and the calling patterns of users.
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ITFS'MDS servicesin the 2500- 2690 MHz band tend to fdl within one of four digtinct
architectures. 1) andog multichanne video digtribution; 2) digital multichannd video
digtribution; 3) one-way digita data transmissons, and 4) two-way data transmissons.
Although variations exigt, a substantial number of technical characteristics are consstent across
the four different architectures.

Each sysem architecture can be implemented utilizing a sSingle main tranamitter
configuration. These sysemstypicdly have asingle high power tranamitter located at high
eevation with an omnidirectiona or wide cardioid antenna paitern. FCC rules set the maximum
permitted EIRP for ITFS/MDS base stations at 2000 waits (33 dBW).%° Typica EIRP for andog
systems are in the 100- 1000 watt range and are dightly higher for digitd or cardioid antennas.
Both horizontd and vertica polarization are used and are often precisdy cdibrated to avoid
co-channd interference to neighboring systems. Booster stations are so used in some systems
designs to overcome signa loss within a protected service area.

In addition to single main tranamitter designs, cellular architectures are being developed
and deployed for two-way data transmission systemsin densely populated aress. Because
transceivers are located close together, power levels are scaled back for both downstream and
upstream transmissions to between 1 and 100 watts EIRP, using the minimum necessary to
achieve path rdiability. Interferenceis controlled within the protected service area by careful
frequency planning utilizing polarization, sector geometry and receive antennaisolation.
Transcalvers located at customer premises have downstream gains of 12 to 27 dBi, Smilar to that
for angle cdl one-way system, and aso have upstream gains of 10 to 24 dBi.

To determine co-channel and first adjacent channd protection requirements, technica
characteristics specified in the FCC rulesfor atypicad ITFSMDS sation are used. Current FCC
rules require co-channd ITFSMDS licensees to maintain adesred sgna to undesired signa
levd (D/U) of 45 dB at dl unobstructed areas within the 56.3 kilometer (35 mile) radius
protected service area of an incumbent station.® Thisis particularly important in andog single
dation architectures, where ahigh D/U ratio isrequired to maintain a high quality video sgnd.

For digitd single tation architectures, the D/U ratio can be lessthan 45 dB as a practica matter
because digitd systems can tolerate more interference. However, FCC rules do not specify
different D/U ratio values based upon whether the incumbent licensee is operating an analog or
digitd sysem. Therefore, for purposes of this study the required 45 dB D/U ratio for co-channd
andyssisused. For the adjacent channel andys's, FCC rules specify that a D/U ratio of 0 dB be
maintained. Tables5-A and 5-B in Appendix 5.1 summarize the pertinent provisons of the FCC
rulesfor ITFSMDS response stations and ITFSYMDS main stations.

The andys's assumes two operating scenarios for 3G base stations based on the five
IMT-2000 radio interface standards, one operating with high power — 500 watts EIRP (27 dBW),
and one operating with low power — 10 watts EIRP (10 dBW). The andysis of the interference

0 47 C.F.R. §8 21.904 and 74.935.
®1 See 47 C.F.R. §8§ 21.902, 21.909, 21.913, 74.903, 74.939, and 74.985.
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potentid from an IMT-2000 mobile gtation into an ITFSMDS receiver assumes the 3G mobile
dation is operating with 100 milliwatts EIRP (-10 dBW). The technica characteristics of the
five IMT-2000 systems used in this analys's are summarized in Tables 2-A and 2-B in Appendix
2.1

Table 5.1 shows the minimum spacing required to prevent interference between 3G base
and mobile ations and ITFSMDS hub and response station receivers based on the planning
factors set forth in Tables 5-A and 5-B in Appendix 5.1.°% The required separation is first
tabulated assuming free space conditions, as prescribed in the FCC' s rules for radio propagation
predictions for ITFSYMDS service.®® However, as apractical matter interference does not extend
beyond the radio horizon. FCC rules recognize this concept by setting 161 kilometers
(100 miles) as alimiting distance for purposes of establishing minimum distance separations.®*
Accordingly, if the calculated free space distance separation exceeds thislimit, the practical limit
of 161 kilometers (100 miles) is shown in the table.

Table 5.1: Calculation of Co-channel Separation Distances
of 3G Stationsto ITFS/MDS Stations

ITFSMDS 3G Base Stetion 3G Base Setion 3G Mobile Station
System Parameters 3G System Parameters (500 Watts) (10 Wtts) (200 milliwetts)
Protected Minimum Minimum Minimum
Recever Bandwidth | Modulation | Bandwidth | EIRP | Separation | EIRP | Separetion | EIRP | Separation
Type (kH2) Type (kHz) | (dBW) (km) | (@BW) (km) | (dBW) (km)
Hub 125 CDMA 1250 27 161 10 161 -10 161
125 CDMA 3750 27 161 10 161 -10 148
125 W-CDMA 5000 27 161 10 161 -10 127
125 TDMA 30 27 161 10 161 -10 161
125 TDMA 200 27 161 10 161 -10 161
Response
Station 6000 CDMA 1250 27 161 10 161 -10 161
6000 CDMA 3750 27 161 10 161 -10 114
6000( W-CDMA 5000 27 161 10 161 -10 100
6000 TDMA 30 27 161 10 161 -10 161
6000 TDMA 200 27 161 10 161 -10 161

Similar to the analyss above, Table 5.2 tabul ates the minimum spacing required to
prevent interference between 3G base and mobile stations and first adjacent ITFSMDS main and
response station receivers®

%2 The minimum distance separation is rounded to the nearest kilometer. Additiona datais availablein
Tables 5-C, 5-C, and 5-D of Appendix 5.1.

83 See 47 C.F.R. §8 21.902 and 74.903.

4 See ld.

% The minimum distance separation is rounded to the nearest kilometer. Additiona datais availablein
Tables 5-F, 5-G, and 5-H of Appendix 5.1.
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Table 5.2: Calculation of Adjacent Channel Separation Distances
of 3G Stationsto ITFS/MDS Stations

ITFSMDS 3G Base Sation 3G Base Sation 3G Mohile Sation
System Parameters 3G System Paameters (500 Watts) (10 Watts) (100 milliwetts)
Protected Minimum Minimum Minimum
Recdver Bandwidth | Modulation | Bandwidth | EIRP | Separation | EIRP | Separation | EIRP | Separation
Type (kHz) Type (kHz) | (dBW) (km) | (dBW) (km) | (dBW) (km)
Hub 125| CDMA 1250 27 101 10 14 -10 1
125| CDMA 3750 27 58 10 8 -10 1
125| W-CDMA 5000 27 51 10 7 -10 1
125| TDMA 30 27 161 10 93 -10 9
125| TDMA 200 27 161 10 36 -10 4
Response

Staion 6000 CDMA 1250 27 161 10 99 -10 10
6000 CDMA 3750 27 161 10 57 -10 6
6000( W-CDMA 5000 27 161 10 50 -10 5
6000 TDMA 30 27 161 10 161 -10 64
6000 TDMA 200 27 161 10 161 -10 25

These tables show, generdly, that large co-channel separation distances are needed
between 3G systems and ITFSMDS systems to avoid causing harmful interference to
ITFSIMDS systems. For example, a 3G base station, whether a high-powered 500 watt base
gation or alow-powered 10 watt base station, would need to be beyond the radio horizon of the
ITFSMDS station or 161 kilometers (100 miles) to avoid causing interference to co-channd
ITFSMDS receivers at either hub or response stations. Very low-powered 3G mobile stations
must maintain distances between 100 kilometers (62 miles) and 161 kilometers (100 miles) to
avoid causng harmful interference to co-channd ITFSMDS hub and response stations. The
results of thisanalysis of predicted leve of interference and associated minimum separation
distances are consistent with a similar study conducted by MS1.%¢ Adjacent channel separation
requirements do not appear to be as limiting.

ITFSMDS CHANNEL LICENSING

In this section, the 2500-2690 MHz band is examined to determine if there are
any vacant channds (i.e., channds not currently licensed) that could be made available for 3G
use. Thisstudy looks at channd availability in the 50 largest metropolitan areasin terms of
population.®” To determine whether there are any vacant channds, theinformation in the FCC's
database as of November 6, 2000 was used. The database contains information on licensees,

% George W. Harter, MSI, “Feasibility Study on Spectrum Sharing between Fixed Terrestrial Wireless
Services and proposed Third Generation Mobile Services in the 2500-2690 MHz Bands’ October 2000.
See Appendix 5.2.

® The study used the center city coordinates and list of cities currently in the FCC rules for Part 90
licensees. See 47 C.F.R. § 90.741. We dso confirmed that the list of 50 most populated cities had not
changed significantly by comparing this list with 1999 data from the United States Bureau of the Census.
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their channel number and geographic coordinates of the main trangmitter. Using the licensing
data, the number of ITFSMDS channds licensed within 161 kilometers (100 miles) of the city
center coordinates was determined for each of the 50 cities. Appendix 5.4 indicates the number
of channdslicensed per city. Thisandyss showsthat in 49 of the 50 citiesdl 31 ITFSMDS
channdls are licensed within 161 kilometers (100 miles). The exception is SAt Lake City where
5 channdls currently are not licensed %8

Maps have been drawn depicting the locations of hub and response gations and the
protected service areas for each of the of 31 ITFS and MDS channels®® Channd availability
may be examined from both these composite maps and the maps of the individua channels.
Appendix 5.3 contains amap for each of the 20 ITFS and 11 MDS channds. By way of
example, close-up maps of one ITFS and one MDS channd in each of 9x citiesare shown in
Figures 5.1 through 5.12. Asisexplained in the sections below, the two channels shown (ITFS
Channel A1 and MDS Channd EL1) are representative of each of the ITFSMDS channels.

In the figuresin this section, the diamonds surrounded by shaded or white circles
represent main transmit sites for MDS licenses and their 56.3 kilometer (35 mile) radius
protected service areas.”® The diamonds without circles represent MDS hub receivers and/or
transmit Stes licensed prior to November 6, 2000 within auctioned Basic Trading Areas
(BTAS).”" Grandfathered point-to-point I TFS registered receive sites are represented by the lines
emanating from the centers of some circles. Auctioned MDS channels by BTA are also shaded.

%8 |n st Lake City applications have been tendered for 4 of the 5 channels.

% The circles depicted on the maps reflect the 56.3 kilometer (35 mile) radius protected service area
provided for in the FCC' s rules, rather than a minimum distance separation zone as shown in the tables.
Maintaining the standard protected service areas in the illugtrations provides the reader a very
conservative estimate of the potential unencumbered geographic areas for the 2500-2690 MHz band and
recognizes the potential for engineering solutions that might permit sitings closer than the separation
distances calculated above.

" The differences in representation of the protected service area circles (gray on ITFS channels and white
on MDS channels) is afunction of the different licensing schemes used for these channels. Because MDS
channels have been auctioned, the geographic licensee, subject to the interference rules, may place a
station on any unencumbered area. Thus, al unencumbered area is shaded and white circles are overlaid
on this area to show the location and protected service areas of incumbent MDS stations. In contragt,
ITFS stations are only licensed on a site specific basis. Therefore, the location and protected service areas
of these stations are shown as shaded circles on a white (no geographic licensees) background.

™ We note stations operated by geographic MDS licensees are not subject to the same interference
protection as incumbent stations and that maps shown below depict a 56.3 kilometer (35 mile) circle
around station locations currently in our database for incumbent MDS licensees. Stations operated by
geographic MDS licensees are shown as diamonds without circles around them.
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Figure 5.1: Channel Alin New York Figure 5.2: Channe E1in New York

Figure 5.4: Channd E1in Los Angeles

Figure 5.6: Channd E1in Chicago




Figure 5.7: Channd Alin San Francisco Figure 5.8: Channd E1in San Francisco

Figure 5.11: Channe Alin Miami
E:

o
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Geographic Distribution of MDS Systems

As noted in Section 3, the entire 66 megahertz dlocated to the MDS service is
encumbered throughout the entire United States. Thisis because the rightsto provide MDS
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sarvicein dl aress of the country were acquired by winning auction bidders and are not subject
to a Ste specific license and protected service area. Figure 5.13 is a nationwide composite of all
11 MDS channdl ste specific licenses, protected service areas and auctioned BTAS.

Figure 5.13: MDS Composite

E1-F4 H1, HZ and H3 (Lic anly)

In sum, Figure 5.13 illustrates that all MDS spectrum has been licensed throughout the
entire United States. The mgority of stes shown on the map denote incumbent MDS systems,
however some sites (those shown without protected service areas) depict locations of MDS
systems that have been built by geographic MDS licensees.

Recognizing that not al of the BTASs have been completely built-out, we next examine
the actual occupancy of asample MDS channd only where licensed facilitiesexigt. This
andysisis conducted soldy for the limited purpose of this study and licensees and auction
winners should not assume any change in current policy or Commission rules by this anayss.
On the contrary, this andysisis being donein order to be as complete as possible in describing
the occupancy of this spectrum band for purposes of assessing the feasibility of sharing with 3G
gsysdems. Thisandysiswill dso reved whether MDS licensees might be positioned to partition
an areawithin their BTA to prospective 3G system operators.”? By thiswe are smply
recognizing the theoretica possibility that a geographic MDS licensee that does not build its
system out in aportion of itsBTA, could partition it to a 3G licensee who could then offer 3G
sarvicesin that limited area

"2 Partitioning is the assignment of a portion of a geographic licensees service area to another entity. This
entity becomes the licensee for the indicated spectrum in the partitioned area of the service area.
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Using the information available in the Commisson’s database regarding MDS Channd
E1 (2596-2602 MHz), for example, Commisson staff have assembled an occupancy profile that
contains a static snapshot of currently licensed MDS fadilities. This profile is shown on the map
in FHgure5.14. The gray crosshatched area shows that the entire country has been licensed on a
geographic bassby BTAs. The white circles reved where incumbent MDS facilities have been
licensed. Looking at this from the perspective of Figures 5.1 through 5.12 above, this map
shows that even if the geographic licensees were not consdered, Channd EL1 is currently
licensed in each of the Six cities shown on those maps. Accordingly, the 6 megahertz associated
with Channd E1 isnot avallable for 3G sarvicesin those cities. Additionaly, andyss of the
Commission’s licensing data and this map show that Channdl E1 isdready licensed in most of
the densdly populated areas of the country. Indeed, comparing Figure 5.14 with a population
density map reved s that protected service areas currently exist in virtudly al densely populated
areas of the country. The relative population density map is seen in Figure 5.15.

Figure 5.14: Single MDS Channdl E1

Channel E1: 25896 to 2602 MHz (Lic only)
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Figure 5.15: Relative Population Density’®

Relative Population Density by ZipCode

The gray crosshatched areain Figure 5.14 represents the area within which a 3G system
may be able to operate, assuming the partitioning of the BTA and no further licenang of MDS
Channd E1. However, as noted above, the gray area shown on this map does not reflect the finding
that a co-channd 3G system would need a minimum separation of 161 kilometers (100 miles) —
rather, this map reflects the much smaller 56.3 kilometer (35-mile) protected service areas of
licensed MDS dations. Accordingly, the area available for co-channd 3G sysgemsis sgnificantly
less than the area depicted. This can be seen in Figure 5.16 which reproduces the map of Channel
E1 but substitutes 217 kilometer (135 mile) circles for the 56.3 kilometer (35 mile) protected service
areas shown in Figure 5.14.”* Only in the very limited white space of Figure 5.16 would it be
possible to locate a 3G station and maintain the 161 kilometer (100 mile) base station separation
requirement.

" The lightest areas on the population density map represent popul ation densities up to 28,000 people per
sguare mile and the darkest areas represent population densities over 114,000 people per square mile.

™ The circles are drawn with radius 217 kilometers (135 miles) rather than 161 kilometers (100 miles) to
ensure that receivers located at the edge of the 56.3 kilometer (35 mile) protected service area are
protected.
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Figure 5.16: Single MDS Channel E1 With 217 kilometer (135 mile) Protected Service

Areas

Channel E1: 2596 to 2602 MHz (Lic only) [217 km PSAs]
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The mapsin Appendix 5.3 demongtrate that use and occupancy of the 11 MDS channels
is not Sgnificantly different for any MDS channd. It is apparent that each of the mgjor
metropolitan areas of the United States is encumbered with incumbent MDS systems.
Accordingly, Figure 5.14 represents afair illugtration of the geographic availability of currently
unoccupied MDS frequencies throughout the country.

Geographic Digtribution of ITFS Channels

The same analys's as was done for the MDS channelsis now done for the ITFS channds.
Figure 5.17 isacomposite of ITFSlicenseson dl 20 ITFS channds. As can be seen in the map,
some of the registered receive sites extend beyond the protected service area; these sites are
entitled to the same protection as those recelve Stes that are located within the protected service
area. Thiscomposite of ITFS ChanndsA, B, C, D, and G, atota of 120 megahertz, illudtrates
the areas of the country currently encumbered by ITFS licenses. Smilar to the results of the
MDS andlysis, Figure 5.17 shows that most of the United States is covered by at least one ITFS
dation.
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Figure 5.17: ITFS Composte

Al1-D4, G1, G2, G3 and G4 (Lic only)

Because the ITFS composite map only shows whether there is a least one tation on any
one of the 20 ITFS channds, the occupancy of asingle ITFS channd is aso examined.
Figure 5.18 shows the occupancy for ITFS Channe Al (2500-2506 MHz). Smilar to MDS; it is
clearly seen that the United States is heavily encumbered by I TFS operators on this channdl.
From the mapsin Appendix 5.3, it is clear that each ITFS channe is smilarly encumbered.
Therefore, the map shown in Figure 5.14 is representative of each ITFS channd.
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Figure 5.18: Single TFSChannd Al
Channel A1: 2500 t0 2506 MHz (Lic anly)

The white areas of this map reflect those areas of the country beyond the 56.3 kilometer
(35-mile) protected service area of current ITFS gations. Thisreveasthat only in the least
populated areas of the country is I TFS spectrum not currently occupied. However, as noted above,
co-channd sharing of 3G with ITFSMDS may not occur within 161 kilometers (100 miles) of an
ITFS'MDSrecelve ste. Thus, the available areafor locating a 3G system within the ITFS spectrum
is sgnificantly less than the white area depicted in Figure 5.18. To illudtrate, thismap is
reproduced, but instead of depicting the 56.3 kilometer (35 mile) protected service aress, the circles
are enlarged to 217 kilometers (135 miles) and show the areas of the country where a 3G system can
be deployed without causing harmful interference. Only in the very limited white space of
Figure 5.19 would it be possible to locate a 3G station and maintain the 161 kilometer (100 mile)
base station separation requirement.
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Figure 5.19: Singlel TFS Channel A1 With 217 kilometer (135 mile) Protected Service
Areas

Channel A1: 2500 to 2506 MHz (Lic only) [217 km PSAs]
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Figure 5.20 is a composite of al encumbered areafor the entire 2500-2690 MHz band:
including licensed gtations, but excluding the auctioned BTAs. The dark areas of the map are the
ITFSMDS protected service areas. Again, as noted before, these circles do not reflect the
161 kilometer (100 mile) distance separation required for co-channel operations. Also, as
addressed above the Commission has auctioned dl of the MDS channdls nationwide on aBTA
basis. Therefore these channels are aready licensed nationwide and are not available currently
for sharing with 3G operations.
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Figure 5.20: Composite | TFSMDS
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Asthismap reveds, ITFS and MDS channels are used in the mgor metropolitan aress.
And, smilar to the previous maps, the area available for possble 3G sarvices within the
2500-2690 MHz band is sgnificantly less than the white space shown when the 161 kilometer
(200 mil€) minimum distance separation requirement is consdered. Accordingly, based on the
assumptions used for thisinitia andysis, sharing between 3G systems and ITFSMDS operations
is extremey problematic. At this point, there does not appear to be enough spectrum in the
2500-2690 MHz band in the populated areas to support aviable 3G service. Voluntary
partitioning between incumbent users and 3G operators, however, could offer some promise of
sharing as an interim measure.
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SECTION 6
BAND SEGMENTATION ANALYSIS

This section describes possible band segmentation options for the 2500-2690 MHz band.
In this section, the andlys's assesses the feasibility of dividing the 2500-2690 MHz band into
segments or channels to meet the radiocommunications requirements for 3G systems and
ITFSIMDS systems. Band segmentation would require a portion of the ITFSMDS spectrum to
be cleared and made available for 3G systems.

As noted in Section 2, for the purposes of this study, our andysiswill assume that
90 megahertz of spectrum in the 2500-2690 MHz band is to be used for 3G service, and the
remaining 100 megahertz of spectrum isto be used for ITFSMDS. The amount of spectrum
assumed for 3G use in this study has been chosen solely to illustrate possible band segmentation
scenarios. It should not in any way be considered indicetive of any position that the Commission
may ultimately take on how much spectrum or which frequency band(s) should be used for the
provison of 3G services.

Other factors are dso rdevant in andyzing various segmentation options. For example,
as described in Section 2, five radio interface standards have been incorporated into the
internationd standards for the terrestrid component of IMT-2000 by the ITU. As shown, these
gandards incorporate both Frequency Divison Duplex (FDD) and Time Divison Duplex (TDD)
operation. Smilarly, the architecture of planned new two-way MDS stations must aso factor
into our analyss. Asdescribed in Section 2, most planned implementations use FDD technology
and require a separation of at least 30 megahertz between upstream (customer to base) and
downstream (base to customer) transmissions. For FDD operation, this separation is necessary
to provide sufficient isolation of upstream and downstream signalsin the duplexer.”
Accommodations must also be made for TDD systems. These systems, which tend to be less
robust than FDD systems, generdly require a guard band between their band of operation and
adjacent bands to minimize the potential of harmful interference.”®

Findly, when assessing the impact that any band segmentation option has on 3G or
ITFSMDS systems, the operational environment of these syssems must be considered. Because
3G sysems have not yet been implemented and because under a band segmentation gpproach
they would operate on cleared spectrum, they have many options for their system design.
ITFSMDS systems by contrast have developed over the last 30 years and the effect of any band
segmentation must consider the impact to how these systems are implemented today and are
planned to be implemented in the future.

> A duplexer is adevice that permits alternative transmission and reception with a common antenna.

"® Although guard bands appear to be necessary to accommodate TDD operation, there is no data
regarding how large they may need to be.



Three band segmentation options, as well as their implications, are discussed below.

TWO-WAY ITFSMDS SYSTEMS: BAND PLANS

Asdiscussed in Section 3, ITFS and MDS sarvices will be deploying two-way sysemsin
the 2500-2690 MHz band, subject to certain limitations arisng from how the spectrum is
currently licensed in any given geographic area. As noted, dl MDS channd's have been licensed
on aBTA bas's through the competitive bidding process. Geographic MDS licensess, in
implementing their sysems, must protect incumbent MDS systems licensed on a Ste-gpecific
bagis for thirty-five miles around each transmitter. With respect to ITFS channdls, not dl are
licensed in dll areas. However, where they are licensed, the MDS licensee may lease excess
capacity on the ITFS channds, and MDS and I TFS licensees can broker channel swaps with each
other. Additiondly, geographic MDS licensees have limited ability to gain accessto ITFS
channelsthat are not licensed at thistime. Because of the regulatory flexibility that the
Commission has dlowed in this band and the licensing differences between each geographic
area, conclusions cannot be made regarding the implementation of atypica ITFSMDS system.

To accommodate this flexibility, the MDS industry has initisted a number of band plans
to accommodate new service offerings, such as two-way service, aswell as to accommodate
exiging ITFSand MDS users. The figurein Appendix 3.4 shows apictoria representation of
the various band plans that M DS licensees are contemplating to accommodate the individua
needs of different geographic areas. The sample plans presented in this figure are for sudy
purposes only and do not reflect the varied options that could be deployed by ITFSIMDS
licenseesin the future. Asseen in thisfigure, WorldCom has indicated three variations based on
actud dtuations. WorldCom+-1 depicts a scheme where two-way ITFSMDSisoverladina
market that has heavy ITFS video use. WorldCom-2 depicts a band plan that providesasingle
main transmitter and cellular configurations where video would be accommodated either on the
two-way system or alimited number of ITFS channds.”” WorldCom-3 depicts a deployment
that has to accommodate various individua licenses. Sprint and Nucentrix both indicate two
generic plans each that depict asymmetric systems by grouping the upstream transmissions on
either the upper or the lower channels. And as noted above, al plans depict a 30 megahertz
separation between the upstream and downstream data transmissions.

" An architecture which uses a s ngle main transmitter, sometimes referred to as a super-cell, uses a
single base station to provide service over the entire service area. It is usualy characterized by atall
tower and relatively high power. A cellular configuration, sometimes referred to as a mini-cell system,
uses many cells to serve a geographic area. They will often use low towers and low power. A system
comprised of a single main transmitter cannot add more capacity, whereas a cellular configuration can
grow by subdividing and adding cdlls.

55



BAND SEGMENTATION OPTIONS

Although the number of band segmentation options are extensive, three band
segmentation options, presented in Figure 6.1 below, were examined as representative samples.
In analyzing the impact that each of these options will have on 3G and ITFSMDS systems, the
functiona and operationa factors described in the previous section are included in the
assessment.

Figure 6.1. Band Segmentation Options

BAND SEGMENTATION OPTIONS
90 Megahertz for 3G

100 Megahertz for ITFSIMDS
[ee]
Channels  |A1lB1(A2| B2 A3B3|A4 B4 C1D1|c2|D2|C3| D3| c4D4| E1| F1|E2|F2 | E] F3| E4) F4|G1| H1 G2 HY G HG4] |
8 3 8
s & & % &
(9]
Traditional g 9qMHz > 48MHiz 6| 6| 6|6l6]|6[6]4
ITFSIMDS
ITFS Channels MDS Channels Interleaved R
Two-way
ITFSIMDS
ITFS'MDS Channels
Option 1 | 45MHz | | | | 45MHz | | |
3G GB ITFSIMDS GB 3G GB ITFSMDS
Option 2 | 90MHz | | |
3G GB ITFSIMDS
Option 3 | 45MHz | | | | 45MHz |
3G GB ITFSIMDS GB 3G

GB = Guard Band R = Response Channel

Option 1 provides two 45 megahertz frequency blocks for 3G services and leaves the
remaning 100 megahertz for ITFSYMDS in two 50 megahertz segments. A benefit of this option
isthat it provides frequency separation between paired channel blocks for both 3G and
ITFSIMDS operations. As detailed above, this separation is necessary to implement systems
using FDD technology, which the IMT-2000 radio standards as well as the two-way MDS
implementations anticipate. Just as important, the ability to implement TDD systemsiis not
precluded by this segmentation plan. An operator may implement FDD technology on any
gpectrum block for which it islicensed. To accommodate this possibility, guard bands between
the 3G and ITFSMDS segments have been included.
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Further analysis of this option includes an examination of which current ITFSIMDS
channels would be impacted. As can be seen from Figure 6.2, the placement of the 3G channels
in this option coincide with the lower portion of the ITFS band (channels A1 through B4) and the
MDS band (channds E1 through F4). Thisis problematic because, as described earlier, dl of the
MDS channds have been licensed on a geographic basis through the competitive bidding process
and these geographic licensees have legd rights to build systems anywhere within their BTA that
is not encumbered.

Alternatively, asmilar segmentation plan with the 3G segmentsin the center and upper
portion of the band (channels C1 through D4, channels G1 through G4, and channd ) may be
consdered. Under this scenario, 3G channds coincide with fewer MDS channels that have been
sold at auction (the interleaved channes H1, H2, and H3) than the option depicted in Figure 6.1.
This option, however, would cede the response channd (channd 1) to 3G systems. This channd,
is used for interactive systems, such as distance learning, to provide an audio channel so that
persons at remote locations can converse with persons located in the studio. The response
channd is currently able to be accessed by any licensee in the ITFSMDS band.

Findly, the examination must assess the number of licensees that may be affected under
segmentation Option 1. As can be seen in the following map, there are numerous systems
deployed dl over the United States that would have to be accommodated. Aside from the issues
of finding suitable spectrum on which to move these sysems and the economic cogtsinvolved in
such an endeavor, the flexible nature of this band makes it extremey difficult to assessthe actud
impact that this ssgmentation option would have on currently deployed systems. Such an
andysswould entall an examination of the complex interaction of Sationsin any given
geographic areg, including the way station operation is influenced by various lease arrangements
and channel swaps.

Figure 6.2. ITFSMDS Stations Affected by Segmentation Option 1.
Al-B4 LET-F472500t0 2548 & 2596 to 2644MHz  (Lic only)
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Option 2 provides a segmentation option in which both the 3G and ITFSMDS spectrum
iscombined in a contiguous block. Asseenin Figure 6.1, 90 megahertz of 3G spectrum s
provided at the lower end of the band. The ITFSMDS spectrum, including asingle guard band,
islocated at the upper end of the band. The biggest drawback to this option is that 3G and
ITFS'MDS operators would not be able to implement FDD technology unless suitable spectrum
could be found with which to pair their respective segments. On the other hand, this option lends
itself nicely to TDD technology for both 3G and ITFSMDS systems. However, in the absence
of paired spectrum, flexibility for any individua operator to implement the technology of its
choice may belogt.

Under this option, the spectrum denoted for 3G systems would impact only ITFS
channds (channels A1 through C4) and the channels that were auctioned to MDS would remain
with that service. Because of this, the option as depicted provides a better choice than reversing
the segments (i.e., placing the 3G segment at the upper portion of the band and the ITFS'MDS
segment in the lower portion of the band) where the 3G segments would encompass al the MDS
channedls and the response channel (channd 1).

Finaly, as with the option presented above, the map shown below depicts the numerous
gations that are currently licensed on the channels segmented to 3G systems. And as described
above, the actua impact to any individua ITFSMDS system due to clearing this portion of the
gpectrum for 3G systems cannot be determined unless a detailed analysisis undertaken for each

geographic area.

Figure 6.3: ITFSMDS Stations Affected by Segmentation Option 2.
A1 through C4 72400 to 2590 MHz (Lic only)

Option 3 provides acombination of options 1 and 2. Under this option, two
45 megahertz frequency blocks would be provided for 3G systems at the extreme upper and
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lower ends of the band. The ITFSMDS spectrum is provided between these two 3G spectrum
blocks. The frequency separation provided for 3G systems preserves the ability of system
operators to implement FDD technology. And the inclusion of guard bands preserves the ability
of both 3G and ITFS/MDS operators to implement TDD technology. The biggest drawback to
this option is that it precludes the ability of ITFSMDS operators to implement FDD systems
without finding suitable paired spectrum. It is expected that most MDS operators contemplate
implementing FDD for their new two-way systems.

Under this option, the channdls segmented for 3G systems would encompass ITFS
channds A1 through B4, and al the ITFSMDS interleaved channels G1 through G4 plusthe
response channd (channd ). As described above for Option 1, thisis problematic in that
auctioned MDS spectrum would need to be retrieved to provide spectrum for 3G operators.

Findly, aswith Options 1 and 2, there are numerous I TFS and MDS assignments that
would need to be accommodated to implement this segmentation option. Thisis shown on the
map below. And again, the actuad impact to any given ITFS or MDS system cannot be
determined without a detailed area by area analyss.

Figure 6.4: ITESMDS Stations Affected by Segmentation Option 3.
Al- B4 & G1- 172500 t0 2548 & 2644 to 2690 MHz (Lic only)

IMPACT OF BAND SEGMENTATION ON DEPLOYMENT OF ITFSMDSSYSTEMS

The impact of each segmentation option has been described above. In addition, the
impact of segmentation can be examined in more generd terms. Specifically, regardless of
segmentation option, it is worthwhile to examine the number of licensees that may be affected on
any given channd. A review of the Commission’slicensing data as of November 6, 2000,
indicates that each channd is amilarly encumbered with a high degree of usein and around the
major United States markets. (Thefiguresin Appendix 5.3 depict the location of ITFS and MDS
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licenses for each channd.) As can be seen from these thirty-one figures, any band segmentation
option would entail the widespread relocation of alarge number of stations regardiess of the
segmentation option chosen.

Andyzing the licenang data currently shows that the number of licensed tranamitters per
one 6 megahertz channd averages over 4000 nationwide. Thus, within the framework of our
assumption of 90 megahertz for 3G services, over 60,000 transmitters would have to be
accommodated. It isimportant to note that these numbers are based on current ITFSMDS
deployment and the mgority of these stations are incumbent operators. As geographic MDS
licensees begin deploying two-way service, the number of sationswill increase. Thisincresse
will be substantia because with two-way service, each subscriber’ s location becomes an
additiond transmit Ste for upstream traffic. Therefore, for every tranamitter that a geographic
MDS licensee currently has licensed, there is the potentid for many times that number to
ultimately exist.”® Additionally, educationd ingtitutions could continue to be licensed ITFS
dations where spectrum is available.

In light of the number of ITFSMDS dations that need to be accommodated regardless of
segmentation option and the current lack of suitable spectrum to which stations can move,
options for increasing the spectrum efficiency of ITFSMDS operations must be explored. Such
use would entail the use of more spectrum efficient digital technologies through digita
compression techniques. 1t must be noted, however, that these options, while possibly satisfying
short term needs would hamper the long-term growth of this service. For example, if licensees
were to implement digital compression due to band segmentation, they would be doing so on less
tota gpectrum than they currently have available. Thus, the upper limit on the number of
channels they can provide is reduced from what it would be if segmentation were not
implemented. 1t dso must be noted that, while many operators have been or are planning to
implement digital technologies, there are dtill many operators who provide analog TV service
and have made no plansto change. Therefore, digita techniques are not a panaceafor the entire
universe of incumbent operators and any band segmentation option that may be contemplated
must account for dl of the varied uses and implementations of incumbent licensees.

Another issue that must be addressed under any segmentation option isthat of ITFS
gtation downconverter overload. That is, ITFS receive dations are vulnerable to interference
from digitd MDS response gations. Such interference, intermittent and noise-like in nature,
could occur if atranamit Steislocated nearby an ITFS recelve Ste regardless of the frequency
separation between the ations. This Situation was addressed in the Two-Way Order and certain
coordination requirements were placed on MDS licensees to minimize this possibility.” The
effect of this dtuation on 3G systemsis that under the contemplated segmentation options, even
if thereisfrequency separation between 3G and I TFS stations, this type of interference could
occur from the 3G system to the I TFS system and render it unusable.

’® The limit on the number of customers that a two-way M DS system can accommodate cannot readily be
estimated. It depends on the amount of spectrum available, the level of service each individua customer
contracts for as well as the usage patternsin any specific area.

" See Two-way Order at 45-47 and 56.
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IMPACT OF BAND SEGMENTATION ON CELL SIZE

Another factor that must be examined under any band segmentation option is the effect
the reduction of available spectrum for ITFSMDS has on cdll sze (i.e., the effect that squeezing
ITFS and MDS dations into less spectrum will have on the Sze of service areas). Figure 6.5
below?? indicates the amount of spectrum needed per cell site to serve customers withina
specified distance from that Ste. Asillustrated by the figure, it is evident that if the total amount
of gpectrum availableto an MDS licensee is reduced, that licensee, to continue providing an
acceptable grade of serviceto its customers, must reducethe cell sze. Ascdl sizeis reduced,
the licensee must then make a business decision to continue operating the site with reduced
coverage thereby reaching fewer customers or to add new sites to maintain the same coverage as
it had prior to the reduction in available spectrum. The consequences of either of these options
are clear. Either the licensee ceases to provide service to its customersin the outlying arees of its
coverage area (mogt likely rural and underserved areas) or it must build and maintain additiona
transmit Sites to cover these areas. For example, the figure shows that a single main transmitter
operating with its full complement of spectrum®! can serve acdll with a32 mileradius. If the
total amount of spectrum for the ITFSMDS service is reduced from 190 megahertz to
100 megahertz or by 47.4%, it is reasonable to assume that al operators are affected smilarly
(i.e., each operator must reduce its spectrum by 47%). Given this reduction, the chart shows that
for a45% reduction in available spectrum (55% of the totd spectrum is avallable for the MDS
licensee) an MDS licensee must reduceits cdll radius to 23 miles to maintain the same
bandwidth density or grade of service to its cusomers. Reducing cell sizein this manner reduces
the cell area by half from 3217 square milesto 1662 square miles. In this Stuation, it is expected
that alicensee would require 3-5 transmitter Stesto cover the same geographic areaasthe sngle
main transmitter. Either option has adverse effects. Namely, the MDS operator either incursa
sgnificant economic cost to build additiona Stesto continue serving its current customer base
or the customersin outlying areas will cease to be able to recelve service.

% This figure was provided by Worldcom in a presentation to the FCC on October 11, 2000. It has been
used with the permission of Worldcom.

® In this case, the MDS operator needs appoximately 56 MHz total (32 miles x 32 miles=1024
sguare miles x 0.055 MHz/square mile) to serve customersin this cell.
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Figure 6.5: Cell Size As A Function of Available Spectrum
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Based on our andysis of various segmentation options for the 2500-2690 MHz band, a
few key findings can be made a thistime. Any segmentation option that may be pursued should
account for the flexible service configurations and offerings that incumbent and geographic
licensees are currently implementing. Further, no segmentation option appearsto be
ggnificantly better than ancther in terms of number of licensees affected. That is, regardless of
any option that is consdered a substantial number of licensees would need to be accommodated.
Also, if segmentation is pursued, ITFSMDS service providers may need to reduce ther service
areas and their ability to provide service to customersin outlying areas or add more transmitter
gtes may be affected. Findly, because of the complex licensing scheme present in this band due
to the mix of auction winners, incumbent I TFS and MDS licensees and the channel swaps and
lease agreements that have been implemented, blanket statements as to the effect of segmentation
on any specific market area cannot be made. To fully understand the implications of any
segmentation plan on the ITFSMDS service, each geographic areawould need to be anadyzed
individualy.

If spectrum were to be redllocated from ITFSIMDS, careful consideration would need to
be given to the options available to ensure the continued viability of these services. For example,
it would be necessary to examine the extent to which service can be maintained in a reduced
amount of spectrum by improving spectrum efficiency. Alterndively, it may be appropriate to
identify additiond spectrum in other bands. It may dso be possible to satisfy some
communications requirements by using dternative technologies, such asfiber optic
communications. These issues will be examined more fully in the Commission’s planned rule
making proceeding on spectrum alocations that may be made available for 3G services.
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